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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
blind rivet which can eliminate a clearance 
generated after tightening and carry out the 
tightening not generating the change of a 
position according to an elapse of time. 
SOLUTION: A mandrel 1 has a head part 1f 
contacted to one end of a ring shape body 2 
and a shaft part 1a connected to the head 
part 1f and inserted in the ring shape body 2 
and the shaft part 1a is provided with a first 
trunk part 1b with a big diameter connected 
to the head part 1f, a second trunk part 1c 
formed in the thinner diameter than the first 
trunk part 1b and a step difference part 1d 
provided between the first trunk part 1b and 
the second trunk part 1c and also the ring 
shape body 2 is provided with a first hole 
part 2b with a big diameter, a second hole 
part 2c with a thinner diameter than the first 

hole part 2b connected to the first hole part 2b thorough the step difference part 
2d and a flange part 2h provided on the end of the second hole part 2c. The step 
difference part 1d of the mandrel 1 can expand the diameter by press-contacting 
with the step difference part 2d of the ring shape body 2 and eliminate the 
clearance after tightening. 
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CLAIMS 

[Claim(s)] 

[Claim 1] Said mandrel is a mandrel of the blind rivet characterized by having the 
means which carries out the expanded diameter of the part which touches the 
concluded member of said annular body in connection with a mandrel moving in the 
inside of the annular body in the mandrel of the blind rivet inserted and concluded 
from one side to a concluded member at the time of conclusion. 
[Claim 2] In the mandrel of a blind rivet to which it inserts in the annular body and 
plastic deformation of this annular body is carried out said mandrel It has the head 
section contacted by the end section of said annular body, and the shaft section 
which is connected with this head section and inserted in said annular body. This 
shaft section The mandrel of the blind rivet characterized by having the level 
difference section prepared between the 1st drum section of the large diameter 
connected with said head section, the 2nd drum section formed in the narrow 
diameter from the 1st drum section, and said 1st drum section and 2nd drum section. 

[Claim 3] Said level difference section is the mandrel of the blind rivet according to 
claim 2 characterized by being the inclined plane of the predetermined include angle 
formed between said 1st drum section and 2nd drum section. 
[Claim 4] Said mandrel is a mandrel of the blind rivet according to claim 2 
characterized by being harder than said annular body. 

[Claim 5] In the mandrel of a blind rivet to which it inserts in the annular body and 
plastic deformation of this annular body is carried out said mandrel While having the 
shaft section inserted in said annular body, and the head section connected with the 
end of this shaft section, said shaft section The 1st drum section which has the 
effective length for conclusion of a concluded member sequentially from said head 
section side, The mandrel of the blind rivet characterized by having the expanded 
diameter portion which carries out the expanded diameter of the outer diameter of 
said annular body, and the 2nd drum section held in order to connect with this 
expanded diameter portion and to deform said annular body plastically. 
[Claim 6] Said shaft section is the mandrel of the blind rivet according to claim 2 or 
5 characterized by having the fracture section fractured after conclusion. 
[Claim 7] Said fracture section is the mandrel of the blind rivet according to claim 6 
characterized by following said level difference section. 

[Claim 8] Said fracture section is the mandrel of the blind rivet according to claim 6 
or 7 characterized by being a V groove. 

[Claim 9] Said fracture section is the mandrel of the blind rivet according to claim 6 
characterized by being arranged on both sides of said level difference section in said 
head section and opposite side. 

[Claim 10] The path of said fracture section is the mandrel of a blind rivet given in 
any of claims 6-9 characterized by being the diameter of min of the whole mandrel 
they are. 

[Claim 1 1] It compares with an annular area excluding the cross-sectional area of an 
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annular body appearance from the cross-sectional area of the hole of the concluded 
member which inserts said annular body, and an annular area excluding the cross- 
sectional area of said 2nd drum section from the cross-sectional area of said 1st 
drum section is the same or a mandrel of a blind rivet according to claim 2 or 5 
characterized by the large thing. 

[Claim 12] Said level difference section and 2nd drum section are the mandrel of the 
blind rivet according to claim 2 characterized by following the taper taper 
configuration. 

[Claim 13] The annular body of the blind rivet characterized by having the means 
which carries out the expanded diameter of the part corresponding to the concluded 
member of said annular body in connection with a mandrel moving the inside of the 
annular body to a concluded member in the annular body of the blind rivet inserted 
and concluded at the time of conclusion from one side. 

[Claim 14] It is the annular body of the blind rivet characterized by having the 2nd 
narrow diameter hole and the flange prepared in the edge of this 2nd hole from said 
1st hole by which said annular body follows the 1st hole of a large diameter, and this 
1st hole through the level difference section in the annular body of a blind rivet in 
which inserts in a mandrel and plastic deformation is carried out by this mandrel. 
[Claim 1 5] Said level difference section is the annular body of the blind rivet 
according to claim 14 characterized by being an inclined plane. 

[Claim 16] Said annular body is the annular body of the blind rivet according to claim 
14 characterized by being softer than said mandrel. 

[Claim 17] The annular body of the blind rivet according to claim 14 characterized by 
the tilt angle of the level difference section of said mandrel being looser than the tilt 
angle of the level difference section of said annular body. 

[Claim 18] The annular body of the blind rivet according to claim 14 characterized by 
preparing the circular-sulcus section in the field where a concluded member 
contacts the flange of said annular body. 

[Claim 19] Said circular-sulcus section is the annular body of the blind rivet 
according to claim 18 characterized by having the magnitude with which the 
expanded diameter of said annular body is filled up to the edge of the clearance 
formed with a concluded member and the annular body at least. 
[Claim 20] Said circular-sulcus section is the annular body of the blind rivet 
according to claim 19 characterized by following the periphery of the annular body 
corresponding to the 2nd hole. 

[Claim 21] Said annular body is the annular body of the blind rivet according to claim 
14 characterized by being a high intensity part at least with reinforcement higher 
than the part of others [ edge / a flange and / of the opposite side ]. 
[Claim 22] Said high intensity part is the annular body of the blind rivet according to 
claim 21 characterized by being formed in the 1st annular drum section which forms 
said 1st hole. 

[Claim 23] It is the annular body of the blind rivet characterized by the hole having 
extended said annular body in the shape of a taper toward the other end in the 
annular body of a blind rivet in which inserts in a mandrel and plastic deformation is 
carried out by this mandrel from the flange side. 

[Claim 24] The annular body of the blind rivet according to claim 14 characterized by 
having the absorption section which absorbs the part which the sensitive volume by 
this expanded diameter protruded from the clearance when the sensitive volume by 
the expanded diameter in the 2nd annular drum section which constitutes said 2nd 
hole is larger than the volume of the clearance between the hole of the concluded 
body, and the periphery of the annular body. 

[Claim 25] Said absorption section is the annular body of the blind rivet according to 
claim 24 characterized by being the circular-sulcus section which was open for free 
passage to the bore of a hole, and was formed in hole opening of said flange. 
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[Claim 26] The blind rivet characterized by having the means which carries out the 
expanded diameter of the part which touches the concluded member of said annular 
body in the blind rivet inserted and concluded in connection with a mandrel moving in 
the inside of the annular body at the time of conclusion from one side to a concluded 
member. 

[Claim 27] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out said mandrel It has the head section 
contacted by the end section of said annular body, and the shaft section which is 
connected with this head section and inserted in said annular body. This shaft 
section While having the level difference section prepared between the 1st drum 
section of the large diameter connected with said head section, the 2nd drum 
section formed in the narrow diameter from the 1st drum section, and said 1st drum 
section and 2nd drum section Said annular body is a blind rivet characterized by 
having the 2nd narrow diameter hole and the flange prepared in the edge of this 2nd 
hole from the 1st hole of a large diameter, and said 1st hole which follows this 1st 
hole through the level difference section. 

[Claim 28] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out said annular body When the sensitive 
volume by the expanded diameter in the 2nd annular drum section which constitutes 
said 2nd hole is larger than the volume of the clearance between the hole of the 
concluded body, and the periphery of the annular body While the sensitive volume by 
this expanded diameter is equipped with the absorption section which absorbs the 
part overflowing from a clearance The blind rivet characterized by having the 
circular—sulcus section which has the magnitude with which the expanded diameter 
of said annular body is filled up to the edge of the clearance formed with a concluded 
member and the annular body at least. 

[Claim 29] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out said mandrel It has the head section 
contacted by the end section of said annular body, and the shaft section which is 
connected with this head section and inserted in said annular body. This shaft 
section It has the level difference section prepared between the 1st drum section of 
the large diameter connected with said head section, the 2nd drum section formed in 
the narrow diameter from the 1st drum section, and said 1st drum section and 2nd 
drum section. Said level difference section While being the inclined plane of the 
predetermined include angle formed between said 1st drum section and 2nd drum 
section, said annular body The 1st hole of a large diameter, and the 2nd hole of a 
narrow diameter [ hole / said / which follows this 1st hole through the level 
difference section / 1st ], It is the blind rivet which is equipped with the flange 
prepared in the edge of this 2nd hole, and said level difference section is an inclined 
plane, and is characterized by the inclined plane of said mandrel being looser than 
the inclined plane of said annular body. 

[Claim 30] A blind rivet given in any of claims 26-29 characterized by the amount of 
[ of a minor diameter ] narrow diameter portion being between the head section of 
said mandrel, and the shaft section from the diameter of a shaft section tip they are. 
[Claim 31] It is the blind-rivet structure characterized by filling up the expanded 
diameter of said annular body to the edge of the clearance in which said annular 
body is formed with a concluded member and the annular body in the blind-rivet 
structure equipped with the annular body inserted in a concluded member, and the 
mandrel to which it inserts in this annular body and plastic deformation of this 
annular body is carried out. 
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DET AILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable mandrel especially for 
conclusion of a copying machine etc., the annular body, a blind rivet, and the blind- 
rivet structure about the mandrel and the annular body which are used for the blind 
rivet which can be operated from one side, the blind-rivet structure, and a blind 
rivet. 
[0002] 

[Description of the Prior Art] As shown in drawing 13 , as the structure of a copying 
machine, it is divided into three, the scanner unit (a part for a read station) 51, the 
body unit (part containing a photo conductor etc.) 52, and the feed unit 53, mainly 
sequentially from the top. In the former, in order to gather the manufacture 
effectiveness of a mass-production phase, the rivet 54 was used only for the 
scanner unit 51 which does not start out of a load. 

[0003] This rivet 54 was made into the form where for example, side faces were 
folded with the sheet metal, and has made and stopped the hole. In such conclusion, 
the blind rivet 54 which can perform conclusion actuation from one side is used. This 
blind rivet 54 is equipped with the mandrel 56 which deforms plastically the annular 
body 55 by which plastic deformation is carried out, and this body 55 as shown in 
drawing 15 . 

[0004] Said body 55 equips the end of the cylinder part of the diameter of said which 
inserts in a mandrel 56 with flange 55a which contacts a concluded member. Said 
mandrel 56 is equipped with cylinder section 56b of the diameter of said which 
projects behind head section 56a which makes the cylinder part of the body 55 
buckle at a tip, and head section 56a, and fracture section 56c in which the 
constriction fractured after conclusion was formed is prepared in this cylinder 
section 56b. 

[0005] First, in order to conclude the part I material 3 and the part II material 4 
which are a concluded member using such a blind rivet, as shown in drawin g 14 (A), a 
riveter 57 is equipped with a rivet 54 and it inserts in the hole of the part I material 3 
which is a part for a bond part, and the part II material 4. Next, a riveter's 57 handle 
(un-illustrating) is grasped, a mandrel 56 is lengthened in the direction alpha (refer to 
drawing 1 5 ), and the body 55 is made to buckle, as shown in drawin g 14 (B). Next, as 
shown in drawin g 1 4 (C), lengthen a mandrel 56 further, it is made to fracture from 
fracture section 56c, and conclusion is completed. 

[0006] Usually, when concluding a sheet metal and a sheet metal by the blind rivet, 
the bore diameters 3a and 4a which insert in a blind rivet are made larger enough 
than the outer diameter of the insertion part of a blind rivet, and allowances are 
given. The reason is for avoiding the point which make a rivet 54 easy to put in, the 
point which will become an increase of cost if dimensional accuracy is raised, and the 
point that the fixture for suppressing curvature if there are little allowances is 
needed for a bore diameter. 
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[0007] 

[Problem(s) to be Solved by the Invention] However, in order to use such a blind 
rivet for the body unit 52 or the feed unit 53, a load with the scanner unit 51 needs 
to be applied and it is necessary to take the difference of the direction into 
consideration first. When it concludes, in the conventional blind rivet, the part which 
gave allowances, and the clearance remain in the bore diameter. Therefore, there 
was a problem of shifting if a big load is applied. 

[0008] That is, as shown in drawing 16 , in the conventional blind rivet, Clearance S 
had occurred between the part I material 3 and the part II material 4 which are 
concluded with the annular body 55 after conclusion. If the bore diameter of the part 
I material 3 and the part II material 4 is made into the outer diameter of the annular 
body 55, the diameter of said, or the path near it, it is possible to lessen Clearance 
S. However, when Clearance S is lessened, there is a fault that workability and 
attachment nature worsen. 

[0009] About the part II material 4, it is dependent on the force based on the 
conclusion force F1 by deformation of the annular body 55 which acquired the 
physical relationship of the annular body 55 and the part I material 3 by rivet 
conclusion although the relative physical relationship of the annular body 55 and the 
part II material 4 was maintained even if it ate, and it was attached and the section 
received the force. That is, when the force f2 in which the part I material 3 and the 
part II material 4 give shearing force to the annular body 55 is received as shown in 
drawing 1 6 and 17, and the magnitude of shearing force f2 exceeds the product of 
the conclusion force F1 and coefficient of friction, the annular body 55 and the part I 
material 3 will move only the amount of Clearance S relatively. 

[0010] The magnitude of the conclusion force F1 and coefficient of friction have the 
large effect by the condition of the front face of the annular body 55, the part I 
material 3, and the part II material 4 etc., and migration may break out even 
according to the small force. That is, when the part I material 3 and the part II 
material 4 were concluded by the blind rivet in high location precision, and there was 
a clearance S, there was a problem that physical relationship will change as the 
structure or a mechanism element. 

[0011] Then, the purpose of this invention is to offer the mandrel which can perform 
conclusion which change of a location does not generate with time even if it loses 
the clearance produced after conclusion, it does not spoil workability and attachment 
nature and loads, such as the bottom of a copying machine, apply to this part greatly, 
the annular body, a blind rivet, and the blind-rivet structure. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
the mandrel of the blind rivet which inserts the mandrel of the blind rivet of claim 1 
from one side at a concluded member, and is concluded, said mandrel is 
characterized by having the means which carries out the expanded diameter of the 
part which touches the concluded member of said annular body in connection with a 
mandrel moving in the inside of the annular body at the time of conclusion. 
[0013] Moreover, the mandrel of the blind rivet of claim 2 In the mandrel of a blind 
rivet to which it inserts in the annular body and plastic deformation of this annular 
body is carried out said mandrel It has the head section contacted by the end 
section of said annular body, and the shaft section which is connected with this head 
section and inserted in said annular body. This shaft section It is characterized by 
having the level difference section prepared between the 1st drum section of the 
large diameter connected with said head section, the 2nd drum section formed in the 
narrow diameter from the 1st drum section, and said 1st drum section and 2nd drum 
section. 

[0014] Moreover, it is characterized by the mandrel of the blind rivet of claim 3 being 
the inclined plane of a predetermined include angle where said level difference 
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section was formed between said 1st drum section and 2nd drum section in the 
mandrel of a blind rivet according to claim 2. 

[0015] Moreover, the mandrel of the blind rivet of claim 4 is characterized by said 
mandrel being harder than said annular body in the mandrel of a blind rivet according 
to claim 2. 

[0016] Moreover, the mandrel of the blind rivet of claim 5 In the mandrel of a blind 
rivet to which it inserts in the annular body and plastic deformation of this annular 
body is carried out said mandrel While having the shaft section inserted in said 
annular body, and the head section connected with the end of this shaft section, said 
shaft section It is characterized by having the 1 st drum section which has the 
effective length for conclusion of a concluded member, the expanded diameter 
portion which carries out the expanded diameter of the outer diameter of said 
annular body, and the 2nd drum section held in order to connect with this expanded 
diameter portion and to deform said annular body plastically sequentially from said 
head section side. 

[0017] Moreover, the mandrel of the blind rivet of claim 6 is characterized by said 
shaft section having the fracture section fractured after conclusion in the mandrel of 
a blind rivet according to claim 2 or 5. 

[0018] Moreover, the mandrel of the blind rivet of claim 7 is characterized by said 
fracture section following said level difference section in the mandrel of a blind rivet 
according to claim 6. 

[0019] Moreover, the mandrel of the blind rivet of claim 8 is characterized by said 
fracture section being a V groove in the mandrel of a blind rivet according to claim 6 
or 7. 

[0020] Moreover, the mandrel of the blind rivet of claim 9 is characterized by 
arranging said fracture section on both sides of said level difference section in said 
head section and opposite side in the mandrel of a blind rivet according to claim 6. 
[0021] Moreover, the mandrel of the blind rivet of claim 10 is characterized by the 
path of said fracture section being a diameter of min of the whole mandrel in the 
mandrel of a blind rivet given in any of claims 6-9 they are. 

[0022] Moreover, annular area excluding [ the mandrel of the blind rivet of claim 1 1 / 
on the mandrel of a blind rivet according to claim 2 or 5 and ] the cross-sectional 
area of the cross-sectional area of said 1st drum section to said 2nd drum section is 
characterized by the same or the large thing compared with the annular area except 
the cross-sectional area of an annular body appearance from the cross-sectional 
area of the hole of the concluded member which inserts said annular body. 
[0023] Moreover, said level difference section and 2nd drum section are 
characterized by the mandrel of the blind rivet of claim 1 2 following the taper taper 
configuration in the mandrel of a blind rivet according to claim 2. 
[0024] Moreover, the annular body of the blind rivet of claim 13 is characterized by 
having the means which carries out the expanded diameter of the part corresponding 
to the concluded member of said annular body in connection with a mandrel moving 
the inside of the annular body to a concluded member in the annular body of the 
blind rivet inserted and concluded at the time of conclusion from one side. 
[0025] Moreover, in the annular body of a blind rivet in which the annular body of the 
blind rivet of claim 14 inserts in a mandrel, and plastic deformation is carried out by 
this mandrel, said annular body is characterized by having the 2nd narrow diameter 
hole and the flange prepared in the edge of this 2nd hole from the 1st hole of a large 
diameter, and said 1st hole which follows this 1st hole through the level difference 
section. 

[0026] Moreover, said level difference section is characterized by the annular body 
of the blind rivet of claim 15 being an inclined plane in the annular body of a blind 
rivet according to claim 14. 

[0027] Moreover, the annular body of the blind rivet of claim 16 is characterized by 
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said annular body being softer than said mandrel in the annular body of a blind rivet 
according to claim 14. 

[0028] Moreover, the annular body of the blind rivet of claim 17 is characterized by 
the tilt angle of the level difference section of said mandrel being looser than the tilt 
angle of the level difference section of said annular body in the annular body of a 
blind rivet according to claim 14. 

[0029] Moreover, the annular body of the blind rivet of claim 18 is characterized by 
preparing the circular-sulcus section in the field where a concluded member 
contacts in the annular body of a blind rivet according to claim 14 at the flange of 
said annular body. 

[0030] Moreover, the annular body of the blind rivet of claim 19 is characterized by 
said circular-sulcus section having the magnitude with which the expanded diameter 
of said annular body is filled up to the edge of the clearance formed with a concluded 
member and the annular body at least in the annular body of a blind rivet according 
to claim 18. 

[0031] Moreover, it is characterized by the annular body of the blind rivet of claim 20 
following the periphery of the annular body corresponding to the 2nd hole in said 
circular-sulcus section in the annular body of a blind rivet according to claim 19. 
[0032] Moreover, the annular body of the blind rivet of claim 21 is characterized by 
said annular body being a high intensity part at least with reinforcement higher than 
the part of others [ edge / a flange and / of the opposite side ] in the annular body 
of a blind rivet according to claim 14. 

[0033] Moreover, the annular body of the blind rivet of claim 22 is characterized by 
forming said high intensity part in the 1st annular drum section which forms said 1st 
hole in the annular body of a blind rivet according to claim 21. 

[0034] Moreover, in the annular body of a blind rivet in which the annular body of the 
blind rivet of claim 23 inserts in a mandrel, and plastic deformation is carried out by 
this mandrel, said annular body is characterized by having extended the hole in the 
shape of a taper toward the other end from the flange side. 
[0035] Moreover, in the annular body of a blind rivet according to claim 14, the 
annular body of the blind rivet of claim 24 is characterized by having the absorption 
section which absorbs the part which the sensitive volume by this expanded 
diameter protruded from the clearance, when the sensitive volume by the expanded 
diameter in the 2nd annular drum section which constitutes said 2nd hole is larger 
than the volume of the clearance between the hole of the concluded body, and the 
periphery of the annular body. 

[0036] Moreover, it is characterized by being the circular-sulcus section which the 
annular body of the blind rivet of claim 25 opened said absorption section for free 
passage to hole opening of said flange in the annular body of a blind rivet according 
to claim 24 at the bore of a hole, and was formed. 

[0037] Moreover, the annular body of the blind rivet of claim 26 is characterized by 
having the means which carries out the expanded diameter of the part which touches 
the concluded member of said annular body in the blind rivet inserted and concluded 
in connection with a mandrel moving in the inside of the annular body at the time of 
conclusion from one side to a concluded member. 

[0038] Moreover, the blind rivet of claim 27 is set to the blind rivet equipped with the 
annular body inserted in a concluded member, and the mandrel to which it inserts in 
this annular body and plastic deformation of this annular body is carried out. Said 
mandrel has the head section contacted by the end section of said annular body, and 
the shaft section which is connected with this head section and inserted in said 
annular body. This shaft section While having the level difference section prepared 
between the 1st drum section of the large diameter connected with said head 
section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section Said annular body is 
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characterized by having the 2nd narrow diameter hole and the flange prepared in the 
edge of this 2nd hole from the 1st hole of a large diameter, and said 1st hole which 
follows this 1st hole through the level difference section. 

[0039] Moreover, the blind rivet of claim 28 is set to the blind rivet equipped with the 
annular body inserted in a concluded member, and the mandrel to which it inserts in 
this annular body and plastic deformation of this annular body is carried out. When 
the sensitive volume by the expanded diameter in the 2nd annular drum section 
which constitutes said 2nd hole is larger than the volume of the clearance between 
the hole of the concluded body, and the periphery of the annular body, said annular 
body While the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance, it is 
characterized by having the circular—sulcus section which has the magnitude with 
which the expanded diameter of said annular body is filled up to the edge of the 
clearance formed with a concluded member and the annular body at least. 
[0040] Moreover, the blind rivet of claim 29 is set to the blind rivet equipped with the 
annular body inserted in a concluded member, and the mandrel to which it inserts in 
this annular body and plastic deformation of this annular body is carried out. Said 
mandrel has the head section contacted by the end section of said annular body, and 
the shaft section which is connected with this head section and inserted in said 
annular body. This shaft section It has the level difference section prepared between 
the 1st drum section of the large diameter connected with said head section, the 2nd 
drum section formed in the narrow diameter from the 1st drum section, and said 1st 
drum section and 2nd drum section. Said level difference section While being the 
inclined plane of the predetermined include angle formed between said 1st drum 
section and 2nd drum section, said annular body The 1st hole of a large diameter, 
and the 2nd hole of a narrow diameter [ hole / said / which follows this 1st hole 
through the level difference section / 1st ], It has the flange prepared in the edge of 
this 2nd hole, and said level difference section is an inclined plane, and is 
characterized by the inclined plane of said mandrel being looser than the inclined 
plane of said annular body. 

[0041] Moreover, the blind rivet of claim 30 is characterized by the amount of [ of a 
minor diameter ] narrow diameter portion being from the diameter of a shaft section 
tip between the head section of said mandrel, and the shaft section in the blind rivet 
given in any of claims 26-29 they are. 

[0042] Moreover, in the blind-rivet structure equipped with the mandrel to which the 
blind-rivet structure of claim 31 is inserted in the annular body inserted in a 
concluded member, and this annular body, and plastic deformation of this annular 
body is carried out, said annular body is characterized by filling up the expanded 
diameter of said annular body to the edge of the clearance formed with a concluded 
member and the annular body. 
[0043] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, in order to avoid the duplicate 
complicated explanation, the same configuration and the same configuration are 
shown with a common sign, and omit the explanation. 

[0044] Drawin g 1 is the sectional view of the blind rivet concerning the operation 
gestalt of this invention. As shown in drawin g 1 , this blind rivet is equipped with the 
mandrel 1 which deforms plastically the annular body 2 by which plastic deformation 
is carried out, and this annular body 2. 

[0045] Said annular body 2 equips the bore of the annular body 2 with 2d of annular 
level difference sections which are an expanded diameter means while equipping the 
end face of the 2g of the 2nd annular drum sections which insert in a mandrel 1 with 
2h of flanges which contact a concluded member (the part I material 3 and part II 
material 4 of drawing 2 ). the [ namely, / of tip approach ] — large diameter hole 2b 
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which is the 1st hole forms in 2f of 1 annular drum sections — having — this large 
diameter hole 2b — 2d of level difference sections — minding — the — the through 
hole is continuously formed for narrow diameter hole 2c which is the 2nd hole of 2g 
of 2 annular drum sections by large diameter hole 2b, 2d of level difference sections, 
and narrow diameter hole 2c. Circular-sulcus section 2i which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S (refer to drawing 16 ) is formed in the end face side of 
said narrow diameter hole 2c succeeding the 2g of peripheries, i.e., 2nd annular drum 
section, of the annular body 2 corresponding to narrow diameter hole 2c. Said 
circular-sulcus section 2i has the magnitude with which the expanded diameter of 
the annular body 2 is fully filled up to the edge of the clearance S formed with a 
concluded member and the annular body 2. 2d of said level difference sections is the 
inclined plane of 45 degrees to the shaft of a mandrel 1 with a predetermined include 
angle and this operation gestalt. 

[0046] Said mandrel 1 is connected with 1f of head sections contacted by the end 
section of the annular body 2, and 1f of head sections, and has shaft section 1a 
inserted in the annular body 2. This shaft section 1a is equipped with 1d of level 
difference sections prepared between 2nd drum section 1c formed in the narrow 
diameter from 1st drum section 1b and 1st drum section 1b of the large diameter 
connected with 1f of head sections, and 1st drum section 1b and 2nd drum section 
1c. 1d of this level difference section is formed in the inclined plane to the direction 
alpha of drawing of a mandrel 1. Moreover, 2d of level difference sections of the 
annular body 2 is also formed in the inclined plane to the direction alpha of drawing 
of a mandrel 1 like the mandrel 1. 

[0047] Fracture section 1e which is the diameter of min of a mandrel 1 is arranged 
and formed in 1f of head sections, and the opposite side on both sides of 1d of level 
difference sections at said mandrel 1 succeeding 1d of level difference sections. With 
this operation gestalt, this fracture section 1e follows 1d of level difference sections, 
and is formed in the V groove. Besides a V groove, although U slot etc. is sufficient 
as this fracture section 1e, it can set up a fracture location correctly by considering 
as a V groove. 1d of said level difference sections is the inclined plane of 45 degrees 
to the shaft of a mandrel 1 with a predetermined include angle and this operation 
gestalt. 

[0048] Said 1st drum section 1b has effective length Y for conclusion according to 
the thickness of a concluded member. Moreover, said 2nd drum section 1c is held by 
the chuck as shown in drawing 14 . Compared with the annular area except the 
cross-sectional area of the appearance of the annular body 2, it is formed identically 
or greatly from the cross-sectional area of hole 4a of the concluded member in 
which an annular area from the cross-sectional area of said 1st drum section 1b 
excluding the cross-sectional area of 2nd drum section 1c inserts the annular body 
2. 

[0049] As shown in drawin g 2 (A), in order to conclude the part I material 3 and the 
part II material 4 which are a concluded member using such a blind rivet First, the 
mandrel 1 inserted in the annular body 2 and the annular body 2 to the holes 3a and 
4a of the part I material 3 and the part II material 4 While inserting from the side 
which draws out a mandrel 2, next lengthening a mandrel 1 in the direction alpha of 
drawing and making the annular body 2 buckle, as shown in drawing 2 (B), the 
pressure welding of 2d of level difference sections of the annular body 2 and the 1d 
of the level difference sections of a mandrel 1 is carried out. Thereby, external force 
f3 is made to act inside 2d of level difference sections of the annular body 2 from 1d 
of level difference sections of a mandrel 1 . 

[0050] According to this external force f3, the outer diameter the 2g of whose 2nd 
annular drum sections corresponding to the holes 3a and 4a of the part I material 3 
and the part II material 4 is 2g of expanded diameters, i.e., the 2nd annular drum 
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section, swells. And while the amount of drawing of a mandrel 1 becomes large, the 
amount of expanded diameters increases and the clearances S between the bore of 
the holes 3a and 4a of the part I material 3 and the part II material 4 and the outer 
diameter of the 2g of the 2nd annular drum sections decrease in number. 
[0051] Since circular— sulcus section 2j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 2c at 
this time An expanded diameter is carried out, and the 2g of the 2nd annular drum 
sections which constitute narrow diameter hole 2c can absorb, when sensitive 
volume is larger than the volume of the clearance S between the peripheries of the 
holes 3a and 4a of the concluded body, and the 2g of the 2nd annular drum sections. 
Therefore, the amount of expanded diameters can be made larger enough than 
Clearance S. 

[0052] Thus, the "body buckling process" buckled in 1st drum section 1b of the 
annular body 2 and the "body expanded diameter process" filled up with Clearance S 
are mostly completed to coincidence. In this exit status, while being able to conclude 
the part I material 3 and the part II material 4 between the buckling part of the 
annular body 2, and 2h of flanges, it is stuck to the holes 3a and 4a of the outer 
diameter of the annular body 2, the part I material 3, and the part II material 4 by the 
amount of [ of the annular body 2 ] expanded diameter portion. Next, by drawing out 
a mandrel 1 further, as shown in drawing 2 (C), it is fractured by fracture section 1e 
which is the diameter of min of a mandrel 1, and conclusion is completed. 
[0053] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S among the holes 3a and 4a of the outer diameter of the 2g of the 2nd 
annular drum sections of the annular body 2, the part I material 3, and the part II 
material 4, also when the external force f2 (refer to drawing 17 ) which gives shearing 
force to the annular body 2 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 2g 
of the 2nd annular drum sections of the annular body 2 before conclusion, and Holes 
3a and 4a, the location change with time after conclusion does not occur. Moreover, 
in spite of being able to prevent a location change with time, the bore diameter of 
the holes 3a and 4a of the concluded member which inserts a blind rivet can be 
enlarged enough, it grapples and a sex is not worsened [ workability or ]. 
[0054] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 2 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0055] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 2 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0056] In addition, although the annular body 2 and a mandrel 1 may be the same 
hardness, the one where the mandrel 2 is harder is desirable. For example, as JIS of 
the carbon steel line for cold forging, although there is "JIS G 3539", the one where 
hardness (HRB) is harder can be used for a mandrel 1 in two kinds in this, and the 
softer one can be used for the annular body 2. According to the include angle of an 
inclined plane, the hardness of an ingredient can be chosen suitably. 
[0057] In addition, since the annular body 2 of the blind rivet of drawing 1 was set to 
high intensity partial 2e at least with reinforcement higher than the part of others 
[ edge / 2h of flanges, and / of the opposite side ], it does not go under it in large 
diameter hole 2b whose mandrel 1 head is the 2f of the 1st annular drum sections of 
the annular body 2, it is stabilized, and can perform a buckling. In addition, said high 
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intensity partial 2e is processible with swaging processing (planishing forging) etc. 
[0058] __r__wjng_3 is the sectional view of the blind rivet concerning other operation 
gestalten, (A) is general drawing and (B) is the enlarged drawing of the level 
difference section. In the blind rivet of the operation gestalt of drawing 3 , the level 
difference sections 1d and 2d differ compared with the operation gestalt of drawing 
1 . With this operation gestalt, as shown in drawing 3 (A) and (B), the level difference 
sections 1d and 2d are formed in the shape of cross-section radii, thus, a cross 
section circular or the configuration of a part which carries out an expanded 
diameter by forming in the shape of [ other ] a curve is changeable. 
[0059] Drawing_4 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A), (B), and (C) are the sectional views of a blind rivet, respectively. 
In the blind rivet of the operation gestalt of drawing 4 (A), a different point from the 
blind rivet of the operation gestalt of drawin g 1 is to have made 1d of level difference 
sections of a mandrel 1 into the field of the rectangular direction to the direction 
alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of a mandrel 1 
is thicker than narrow diameter hole 2c of the annular body 2 even if it makes 1d of 
level difference sections of a mandrel 1 intersect perpendicularly in the direction 
alpha of drawing, the expanded diameter of the annular body 2 can be carried out. 
[0060] In the blind rivet of the operation gestalt of drawing 4 (B), a different point 
from the blind rivet of the operation gestalt of drawing 1 is to have made 2d of level 
difference sections of the annular body 2 into the field of the rectangular direction to 
the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of 
a mandrel 1 is thicker than narrow diameter hole 2c of the annular body 2 even if it 
makes 2d of level difference sections of the annular body 2 intersect perpendicularly 
in the direction alpha of drawing, the expanded diameter of the annular body 2 can 
be carried out. 

[0061] In the blind rivet of the operation gestalt of drawing 4 (C), a different point 
from the blind rivet of the operation gestalt of drawing 1 is to have made 2d of level 
difference sections of the annular body 2, and 1d of level difference sections of a 
mandrel 1 into the field of the rectangular direction to both the directions alpha of 
drawing of a mandrel 1. Thus, since the 1st drum section 1b of a mandrel 1 is thicker 
than narrow diameter hole 2c of the annular body 2 even if it makes 2d of level 
difference sections of the annular body 2, and 1d of both level difference sections of 
a mandrel 1 intersect perpendicularly in the direction alpha of drawing, the expanded 
diameter of the annular body 2 can be carried out. 

[0062] Drawing 5 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A), (B), (C), and (D) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the operation gestalt of drawing 5 (A), a different 
point from the blind rivet of the operation gestalt of drawing 3 (A) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1. without 
making 1d of level difference sections follow. Thus, by making fracture section 1e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1 d of level difference sections. 

[0063] In the blind rivet of the operation gestalt of drawing 5 (B), a different point 
from the blind rivet of the operation gestalt of drawing 4 (A) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1, without 
making 1d of level difference sections follow. Thus, by making the fracture section of 
a mandrel separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1 d of level difference sections. 

[0064] In the blind rivet of the operation gestalt of drawin g 5 (C), a different point 
from the blind rivet of the operation gestalt of drawin g 4 (B) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1, without 
making 1d of level difference sections follow. Thus, by making fracture section 1e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
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up independently with 1d of level difference sections. 

[0065] In the blind rivet of the operation gestalt of drawing 5 (D), a different point 
from the blind rivet of the operation gestalt of drawin g 4 (C) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1, without 
making 1 d of level difference sections follow. Thus, by making fracture section 1 e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1d of level difference sections. 

[0066] Drawing 6 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A) and (B) are the sectional views of a blind rivet, respectively. In the 
blind rivet of the operation gestalt of drawin g 6 (A), a different point from the blind 
rivet of the operation gestalt of drawing 5 (A) is to have made narrow diameter hole 
12c of the annular body 12, and large diameter hole 12b into the shape of same cone, 
and have constituted the through hole. That is, since the holes 12b and 12c have 
extended the annular body 12 in the shape of a taper toward the other end from the 
flange 12h side, it can process the through hole of the annular body 12 easily. 
[0067] In the blind rivet of the operation gestalt of drawin g 6 (B), a different point 
from the blind rivet of the operation gestalt of drawin g 6 (A) is to have made 21 d of 
level difference sections of shaft section 21a of a mandrel 11, and 2nd drum section 
21c into the shape of same cone while it makes narrow diameter hole 22c of the 
annular body 22, and large diameter hole 22b the shape of a cylinder of the diameter 
of said and constitutes a through hole. Thus, by constituting, the annular body 22 and 
a mandrel 21 are easily processible. 

[0068] In addition, since parts for the narrow diameter portion 1 1k and 21k of a 
minor diameter were formed from the diameter of a tip of the shaft sections 1 1a and 
21a between the head sections 1 1f and 21f of mandrels 11 and 21, and the shaft 
sections 11a and 21a as shown in drawin g 6 (A) and (B), the pile lump unification of 
the point of the annular bodies 12 and 22 is carried out after conclusion in this 
crevice. 

[0069] Drawing 7 is the sectional view of the blind rivet concerning other operation 
gestalten. They are the sectional view showing the condition that drawing 8 inserted 
the blind rivet of drawin g 7 in the concluded body, the sectional view showing the 
condition that drawing 9 drew out a little mandrel from the condition of drawing 8 , 
and the expanded diameter began, the sectional view showing the condition that 
drawing 10 drew out the mandrel further from the condition of drawing 9 , and the 
expanded diameter was completed, and the sectional view showing the condition that 
drawin g 1 1 drew out the mandrel further from the condition of drawing 10 , the 
buckling ended it, and conclusion was completed. 

[0070] As shown in drawing 7 , this blind rivet is equipped with the mandrel 31 which 
deforms plastically the annular body 32 by which plastic deformation is carried out, 
and this annular body 32. Said annular body 32 equips the bore of cylinder part 32b 
with 32d of annular level difference sections which are an expanded diameter means 
while equipping the end face of cylinder part 32b which inserts in a mandrel 31 with 
32h of flanges which contact a concluded member, the [ namely, / of tip approach ] 
— large diameter hole 32b forms in 32f of 1 annular drum sections — having — this 
large diameter hole 32b — 32d of level difference sections — minding — the — the 
through hole is continuously formed for narrow diameter hole of 32g of 2 annular 
drum sections 32c by large diameter hole 32b, 32d of level difference sections, and 
narrow diameter hole 32c. Circular-sulcus section 32j which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S is formed in the end face side of said narrow diameter 
hole 32c. 

[0071] Said mandrel 31 is connected with 31f of head sections contacted by the end 
section of the annular body 32, and 31f of head sections, and has shaft section 31a 
inserted in the annular body 32. 1st drum section 31b of the large diameter by which 
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this shaft section 31a is connected with 31 f of head sections, With this operation 
gestalt, it has 31 d of level difference sections prepared between the 31m of the 3rd 
drum section which is a diameter of said mostly and is connected with this 1st drum 
section 31b through fracture section 31 e. 2nd drum section 31c formed in the narrow 
diameter from 1st drum section 31b, and 1st drum section 31b and 2nd drum section 
31c. 31 d of this level difference section is formed in the inclined plane to the 
direction alpha of drawing of a mandrel 31. Moreover, 32d of level difference sections 
of the annular body 32 is also formed in the inclined plane to the direction alpha of 
drawing of a mandrel 31 like the mandrel 31. Said fracture section 31e is the 
diameter of min of a mandrel 31. Moreover, as shown in drawing 7 , the tilt angle to 
the shaft of the mandrel 31 of 31 d of level difference sections with which a mandrel 
31 is equipped is looser than the tilt angle to the shaft of the mandrel 31 of 32d of 
level difference sections with which the annular body 32 is equipped. 
[0072] As shown in drawing ! , W in said blind rivet The distance at the rear face of 
31f of head sections of a mandrel 31, and the tip of the annular body 32, The die 
length for which X depends on the sum total thickness of a concluded member by 
the die length of the conclusion effective section for expanded diameters, As for the 
die length for which Y depends on the sum total thickness of a concluded member 
like X by the die length of the conclusion effective section for buckling, and Z1, the 
distance from an expanded diameter starting position to the flange 32h back end and 
Z2 are the distance from an expanded diameter starting position to a flange face. 
Here, X>-Z2 is the conditions for fully carrying out an expanded diameter, and W>=V 
is the conditions for making it buckle after an expanded diameter. 
[0073] In order to conclude the part I material and the part II material which are a 
concluded member using such a blind rivet, as shown in drawing 8 , the mandrel 31 
inserted in the annular body 32 and the annular body 32 is first inserted in the holes 
3a and 4a of the part I material 3 and the part II material 4 from the side which draws 
out a mandrel 31. In this condition of having inserted, Clearance S is generated 
between the hole inner circumference of the part I material 3 and the part II material 
4, and the periphery of the 32g of the 2nd annular cylinder parts of the annular body 
32. 

[0074] Next, as shown in drawing_9 , a mandrel 31 is lengthened in the direction alpha 
of drawing, the pressure welding of the 31 d of the level difference sections of a 
mandrel 31 is carried out to 32d of level difference sections of the annular body 32 
and an expanded diameter is started. Thereby, external force f3 is made to act inside 
32d of level difference sections of the annular body 32 from 31 d of level difference 
sections of a mandrel 31. According to this external force f3, the part of the annular 
body 32 corresponding to the holes 3a and 4a of the part I material 3 and the part II 
material 4 carries out an expanded diameter. And while the amount of drawing of a 
mandrel 31 becomes large, the amount of expanded diameters increases and the 
clearances S between the bore of the holes 3a and 4a of the part I material 3 and 
the part II material 4 and the outer diameter of the annular body 32 decrease in 
number. 

[0075] Since circular-sulcus section 32j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 32c at 
this time An expanded diameter is carried out, and the 32g of the 2nd annular drum 
sections which constitute 2nd hole 4a can absorb, when sensitive volume is larger 
than the volume of the clearance S between the holes 3a and 4a of the concluded 
body, and the periphery of the annular body 32. 

[0076] Next, as shown in drawing 10 , a mandrel 31 is further lengthened in the 
direction alpha of drawing from the condition of drawin g 9 , an expanded diameter is 
terminated, and a "body expanded diameter process" is completed. Where this "body 
expanded diameter process" is completed, the part of the 32g of the 2nd annular 
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cylinder parts which carried out the expanded diameter has filled up the clearance S 
produced between hole 3a of the part I material 3 and the part II material 4, 4a inner 
circumference, and the periphery of the 32g of the 2nd annular cylinder parts of the 
annular body 32. Moreover, the part of the 32g of the 2nd annular cylinder parts 
which carried out the expanded diameter is expanded to the edge of Clearance S by 
annular crevice 32i prepared in the root of 32h of flanges of the annular body 32. 
This sticks the 32g of the 2nd annular cylinder parts of the part I material 3 and the 
part II material 4, and the annular body 32. And 31 f of head sections of a mandrel 31 
contacts the point of the annular body 32. 

[0077] Next, as shown in drawing 1 1 , conclusion is completed by lengthening a 
mandrel 31 in the direction alpha of drawing further from the condition of drawing 
10 , making the 32f of the 1 st annular drum sections of the annular body 32 buckle, 
terminating a "body buckling process", lengthening a mandrel in the direction alpha 
of drawing further, and making it fracture by fracture section 31 e. 
[0078] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S between the holes of the outer diameter of the annular body 32, the part 
I material 3, and the part II material 4, also when external force which gives shearing 
force to the annular body 31 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 
annular body 32 before conclusion, and Holes 3a and 4a, the location change with 
time after conclusion does not occur. 

[0079] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 32 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0080] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 32 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0081] Furthermore, since a "body buckling process" is made to start after a "body 
expanded diameter process" is completed, it is not necessary to make the drawing 
force of the mandrel 31 required for a "body expanded diameter process", and the 
drawing force of the mandrel 31 required for a "body buckling process" able to act 
on coincidence, the load applied to a mandrel 31 at the time of conclusion can be 
divided, and, thereby, the drawing force required at the time of conclusion can be 
made small. Moreover, what also has the few tensile strength of mandrel 31 the very 
thing can be used. 

[0082] In addition, a level difference sections [ of the annular body 32 and the 
mandrel 31 which the blind rivet of this invention has / 32d and 31 d ] configuration is 
good also as the level difference sections 32d and 31 d of a configuration with the 
shape of cross-section radii as shown in drawing 1212 in addition to a taper 
configuration like drawing 7 . 
[0083] 

[Effect of the Invention] Since it has the means which carries out the expanded 
diameter of the part which touches the concluded member of the annular body 
according to the blind rivet of this invention so that clearly from the above 
explanation, the clearance between the annular body and a concluded means can be 
made small, and also when the shearing force over the annular body is received, 
migration of a concluded member can be prevented. 

[0084] A mandrel has the head section contacted by the end section of said annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section Since it has the level difference section 
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prepared between the 1st drum section of the large diameter connected with said 
head section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section Also when the shearing 
force over the annular body is received by drawing out a mandrel, migration of a 
concluded member can be prevented. 

[0085] Since the level difference section is the inclined plane of the predetermined 
include angle formed between the 1st drum section and the 2nd drum section, it can 
perform drawing of a mandrel smoothly and efficiently. 

[0086] While a mandrel is equipped with the shaft section inserted in said annular 
body, and the head section connected with the end of this shaft section, said shaft 
section Since it has the 1st drum section which has the effective length for 
conclusion of a concluded member, the expanded diameter portion which carries out 
the expanded diameter of the outer diameter of said annular body, and the 2nd drum 
section held in order to connect with this expanded diameter portion and to deform 
said annular body plastically sequentially from said head section side, it is 
advantageous on reinforcement. 

[0087] Since the shaft section has the fracture section fractured after conclusion, it 
can be made into the die length of arbitration after conclusion. Since the fracture 
section is following the level difference section, it is easy to process it. Since the 
fracture section is a V groove, a fracture location can be set up correctly. Since the 
path of the fracture section is a diameter of min of the whole mandrel, it can fracture 
by making tension act on a mandrel. 

[0088] an annular area excluding the cross-sectional area of said 2nd drum section 
from the cross-sectional area of the 1st drum section is the same compared with 
the annular area except the cross-sectional area of an annular body appearance 
from the cross-sectional area of the hole of the concluded member which inserts 
said annular body — or since it is large, a clearance can fully be filled with an 
expanded diameter. 

[0089] Since the level difference section and the 2nd drum section are following the 
taper taper configuration, they are easy to process it. The expanded diameter of the 
annular body can be carried out by making a mandrel engage with the level difference 
section of the annular body, since it has the 1st hole of a large diameter, the 2nd 
hole of a narrow diameter [ hole / said / which follows this 1 st hole through the level 
difference section / 1st], and the flange prepared in the edge of this 2nd hole. 
[0090] Since the level difference section is an inclined plane, an expanded diameter 
can be carried out efficiently. Since the tilt angle of the level difference section of a 
mandrel is looser than the tilt angle of the level difference section of the annular 
body, an expanded diameter can be carried out efficiently. Since the circular—sulcus 
section is prepared in the field where a concluded member contacts the flange of the 
annular body, an expanded diameter can be carried out to the edge of a clearance. 
[0091] Since it has the magnitude with which the expanded diameter of said annular 
body is filled up to the edge of the clearance formed with a concluded member and 
the annular body at least, the expanded diameter of the circular—sulcus section can 
fully be carried out to the edge of a clearance. 

[0092] Since the circular—sulcus section is following the periphery of the annular 
body corresponding to the 2nd hole, it can absorb efficiently the amount of flashes of 
the expanded diameter of the annular body. Since the annular body is a high intensity 
part at least with reinforcement higher than the part of others [ edge / a flange 
and / of the opposite side ], it can perform the stable buckling. 

[0093] Since the hole has extended the annular body in the shape of a taper toward 
the other end from the flange side, processing of the annular body is easy for it. 
Since the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance when the 
sensitive volume by the expanded diameter in the 2nd annular drum section which 
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constitutes the 2nd hole is larger than the volume of the clearance between the hole 
of the concluded body, and the periphery of the annular body, it can fully be filled up 
with a clearance. 

[0094] Since the absorption section is the circular-sulcus section which was open 
for free passage to the bore of a hole, and was formed in hole opening of a flange, it 
can fully be filled up with a clearance. A mandrel has the head section contacted by 
the end section of the annular body, and the shaft section which is connected with 
this head section and inserted in said annular body. This shaft section While having 
the level difference section prepared between the 1st drum section of the large 
diameter connected with said head section, the 2nd drum section formed in the 
narrow diameter from the 1st drum section, and said 1st drum section and 2nd drum 
section From the 1st hole of a large diameter, and said 1st hole which follows this 
1st hole through the level difference section, since said annular body is equipped 
with the 2nd narrow diameter hole and the flange prepared in the edge of this 2nd 
hole, it can perform conclusion without a clearance. 

[0095] When the sensitive volume by the expanded diameter in the 2nd annular drum 
section which constitutes said 2nd hole is larger than the volume of the clearance 
between the hole of the concluded body, and the periphery of the annular body, the 
annular body While the sensitive volume by this expanded diameter is equipped with 
the absorption section which absorbs the part overflowing from a clearance Since it 
has the circular-sulcus section which has the magnitude with which the expanded 
diameter of said annular body is filled up to the edge of the clearance formed with a 
concluded member and the annular body at least, it can be filled up to the edge of a 
clearance. 

[0096] A mandrel has the head section contacted by the end section of said annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section It has the level difference section prepared 
between the 1 st drum section of the large diameter connected with said head 
section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section. Said level difference 
section While being the inclined plane of the predetermined include angle formed 
between said 1st drum section and 2nd drum section, said annular body The 1st hole 
of a large diameter, and the 2nd hole of a narrow diameter [ hole / said / which 
follows this 1st hole through the level difference section / 1st ], It has the flange 
prepared in the edge of this 2nd hole, and said level difference section is an inclined 
plane, and since the inclined plane of said mandrel is looser than the inclined plane of 
said annular body, a mandrel can carry out an expanded diameter efficiently that it is 
hard hard the annular body. 

[0097] Since the amount of [ of a minor diameter ] narrow diameter portion is 
between the head section of a mandrel, and the shaft section from the diameter of a 
shaft section tip, the point of the annular body is united with a pile lump mandrel by 
this crevice after conclusion. Since the expanded diameter of said annular body is 
filled up with the annular body to the edge of the clearance formed with a concluded 
member and the annular body, it can lose the clearance produced after conclusion 
and can perform conclusion which change of a location does not generate with time 
even if it does not spoil workability and attachment nature and loads, such as the 
bottom of a copying machine, apply to this part greatly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the blind rivet concerning the operation gestalt 
of this invention. 

[Drawing 2] It is drawing for explaining conclusion of the blind rivet of drawin g 1 . 
[Drawing 3] It is drawing for explaining the modification of the blind rivet of drawin g 
1. 

[Drawin g 4] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 5] It is drawing for explaining the modification of the blind rivet of drawing 
1 . 

[Drawin g 6] It is drawing for explaining other operation gestalten of the blind rivet of 
this invention. 

[Drawing 7] It is drawing for explaining other operation gestalten of the blind rivet of 
this invention. 

[Drawing 8] It is drawing for explaining conclusion of the blind rivet of drawing 7 . 
[Drawing 9] It is drawing for explaining conclusion of the blind rivet of drawin g 7 . 
[Drawing 10] It is drawing for explaining conclusion of the blind rivet of drawing 7 . 
[Drawing 1 1] It is drawing for explaining conclusion of the blind rivet of drawing 7 . 
[Drawing 1 2] It is drawing for explaining the modification of the blind rivet of drawing 
7. 

[Drawing 13] It is drawing for explaining the outline of each unit of a copying 
machine. 

[Drawing 14] It is drawing for explaining conclusion of the conventional blind rivet. 
[Drawing 15] It is the sectional view of the conventional blind rivet. 
[Drawing 16] It is drawing for explaining the conclusion condition of the conventional 
blind rivet. 

[Drawing 17] It is drawing for explaining the shearing force which acts on the 
conventional blind rivet. 
[Description of Notations] 

1 Mandrel 

1a Shaft section 

1b The 1st drum section 

1c The 2nd drum section 

1d Level difference section 

1e Fracture section 

1f Head section 

2 Annular Body 

2b Large diameter hole 
2c Narrow diameter hole 
2d Level difference section 
2e High intensity part 
2f 1 annular drum section 
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2g The 2nd annular drum section 
2h Flange 

3 Part I Material 

4 Part II Material 
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DRAWINGS 



[Drawing 1] 
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[Drawing 11] 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] The mandrel of a blind rivet, the annular body of a blind rivet, 

a blind rivet, and the blind-rivet structure 

[Claim(s)] 

[Claim 1] In the mandrel of the blind rivet inserted and concluded from one side to a 
concluded member, 

Said mandrel is a mandrel of the blind rivet characterized by having the means made 
to fill up with the clearance currently formed of the concluded member in connection 
with a mandrel moving in the inside of the annular body at the time of conclusion 
with the annular body. 

[Claim 2] In the mandrel of a blind rivet to which it inserts in the annular body and 
plastic deformation of this annular body is carried out, 

The mandrel of a blind rivet characterized by providing the following Said mandrel is 
the head section contacted by the end section of said annular body. It is the 1st 
drum section of the large diameter which is connected with this head section and 
has the shaft section inserted in said annular body and by which this shaft section is 
connected with said head section. The 2nd drum section formed in the narrow 
diameter from the 1st drum section The level difference section prepared between 
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said 1st drum section and 2nd drum section 

[Claim 3] In the annular body of the blind rivet inserted and concluded from one side 
to a concluded member, 

The annular body of the blind rivet characterized by having a means by which the 
expanded diameter of said annular body is carried out in connection with a mandrel 
moving in the inside of the annular body at the time of conclusion. 
[Claim 4] In the annular body of a blind rivet in which inserts in a mandrel and plastic 
deformation is carried out by this mandrel, 

Said annular body is the annular body of the blind rivet characterized by having the 
2nd narrow diameter hole and the flange prepared in the edge of this 2nd hole from 
the 1st hole of a large diameter, and said 1st hole which follows this 1st hole through 
the level difference section. 

[Claim 5] The annular body of the blind rivet according to claim 4 characterized by 
the tilt angle of the level difference section of said mandrel being looser than the tilt 
angle of the level difference section of said annular body. 

[Claim 6] In the annular body of a blind rivet in which inserts in a mandrel and plastic 
deformation is carried out by this mandrel, 

Said annular body is the annular body of the blind rivet characterized by having 
extended the hole in the shape of a taper toward the other end from the flange side. 
[Claim 7] The annular body of the blind rivet according to claim 4 characterized by 
having the absorption section which absorbs the part which the sensitive volume by 
this expanded diameter protruded from the clearance when the sensitive volume by 
the expanded diameter in the 2nd annular drum section which constitutes said 2nd 
hole is larger than the volume of the clearance between the hole of the concluded 
body, and the periphery of the annular body. 

[Claim 8] In the blind rivet inserted and concluded from one side to a concluded 
member. 

The blind rivet characterized by having a means by which the annular body contacts 
a concluded member because said annular body carries out an expanded diameter in 
connection with a mandrel moving in the inside of the annular body at the time of 
conclusion. 

[Claim 9] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out, 

While said mandrel has the head section contacted by the end section of said 
annular body, and the shaft section which is connected with this head section and 
inserted in said annular body and this shaft section is equipped with the level 
difference section prepared between the 1st drum section of the large diameter 
connected with said head section, the 2nd drum section formed in the narrow 
diameter from the 1st drum section, and said 1st drum section and 2nd drum section, 

Said annular body is a blind rivet characterized by having the 2nd narrow diameter 
hole and the flange prepared in the edge of this 2nd hole from the 1st hole of a large 
diameter, and said 1st hole which follows this 1st hole through the level difference 
section. 

[Claim 10] In the blind rivet equipped with the annular body inserted in a concluded 
member, and the mandrel to which it inserts in this annular body and plastic 
deformation of this annular body is carried out, 

When the sensitive volume by the expanded diameter in the 2nd annular drum 
section which constitutes said 2nd hole is larger than the volume of the clearance 
between the hole of the concluded body, and the periphery of the annular body, said 
annular body While the sensitive volume by this expanded diameter is equipped with 
the absorption section which absorbs the part overflowing from a clearance The 
blind rivet characterized by having the circular—sulcus section which has the 
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magnitude with which the expanded diameter of said annular body is filled up to the 
edge of the clearance formed with a concluded member and the annular body at 
least. 

[Claim 11] In the blind-rivet structure equipped with the annular body inserted in a 
concluded member, and the mandrel to which it inserts in this annular body and 
plastic deformation of this annular body is carried out, 

Said annular body is the blind-rivet structure characterized by being that by which 
restoration by the expanded diameter of said annular body is made in the clearance 
formed with a concluded member and the annular body. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable mandrel especially for 
conclusion of a copying machine etc., the annular body, a blind rivet, and the blind- 
rivet structure about the mandrel and the annular body which are used for the blind 
rivet which can be operated from one side, the blind-rivet structure, and a blind 
rivet. 
[0002] 

[Description of the Prior Art] As shown in drawing 13, as the structure of a copying 
machine, it is divided into three, the scanner unit (a part for a read station) 51, the 
body unit (part containing a photo conductor etc.) 52, and the feed unit 53, mainly 
sequentially from the top. In the former, in order to gather the manufacture 
effectiveness of a mass-production phase, the rivet 54 was used only for the 
scanner unit 51 which does not start out of a load. 

[0003] This rivet 54 was made into the form where for example, side faces were 
folded with the sheet metal, and has made and stopped the hole. In such conclusion, 
the blind rivet 54 which can perform conclusion actuation from one side is used. This 
blind rivet 54 is equipped with the mandrel 56 which deforms plastically the annular 
body 55 by which plastic deformation is carried out, and this body 55 as shown in 
drawing 1 5. 

[0004] Said body 55 equips the end of the cylinder part of the diameter of said which 
inserts in a mandrel 56 with flange 55a which contacts a concluded member. Said 
mandrel 56 is equipped with cylinder section 56b of the diameter of said which 
projects behind head section 56a which makes the cylinder part of the body 55 
buckle at a tip, and head section 56a, and fracture section 56c in which the 
constriction fractured after conclusion was formed is prepared in this cylinder 
section 56b. 

[0005] First, in order to conclude the part I material 3 and the part II material 4 
which are a concluded member using such a blind rivet, as shown in drawing 14 (A), a 
riveter 57 is equipped with a rivet 54 and it inserts in the hole of the part I material 3 
which is a part for a bond part, and the part II material 4. Next, a riveter's 57 handle 
(un-illustrating) is grasped, a mandrel 56 is lengthened in the direction alpha (refer to 
drawing 15), and the body 55 is made to buckle, as shown in drawing 14 (B). Next, as 
shown in drawing 14 (C), lengthen a mandrel 56 further, it is made to fracture from 
fracture section 56c, and conclusion is completed. 

[0006] Usually, when concluding a sheet metal and a sheet metal by the blind rivet, 
the bore diameters 3a and 4a which insert in a blind rivet are made larger enough 
than the outer diameter of the insertion part of a blind rivet, and allowances are 
given. The reason is for avoiding the point which make a rivet 54 easy to put in, the 
point which will become an increase of cost if dimensional accuracy is raised, and the 
point that the fixture for suppressing curvature if there are little allowances is 
needed for a bore diameter. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order to use such a blind 
rivet for the body unit 52 or the feed unit 53, a load with the scanner unit 51 needs 
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to be applied and it is necessary to take the difference of the direction into 
consideration first When it concludes, in the conventional blind rivet, the part which 
gave allowances, and the clearance remain in the bore diameter. Therefore, there 
was a problem of shifting if a big load is applied. 

[0008] That is, as shown in drawing 16, in the conventional blind rivet, Clearance S 
had occurred between the part I material 3 and the part II material 4 which are 
concluded with the annular body 55 after conclusion. If the bore diameter of the part 
I material 3 and the part II material 4 is made into the outer diameter of the annular 
body 55, the diameter of said, or the path near it, it is possible to lessen Clearance 
S. However, when Clearance S is lessened, there is a fault that workability and 
attachment nature worsen. 

[0009] About the part II material 4, it is dependent on the force based on the 
conclusion force F1 by deformation of the annular body 55 which acquired the 
physical relationship of the annular body 55 and the part I material 3 by rivet 
conclusion although the relative physical relationship of the annular body 55 and the 
part II material 4 was maintained even if it ate, and it was attached and the section 
received the force. That is, when the force f2 in which the part I material 3 and the 
part II material 4 give shearing force to the annular body 55 is received as shown in 
drawing 16 and 17, and the magnitude of shearing force f2 exceeds the product of 
the conclusion force F1 and coefficient of friction, the annular body 55 and the part I 
material 3 will move only the amount of Clearance S relatively. 

[0010] The magnitude of the conclusion force F1 and coefficient of friction have the 
large effect by the condition of the front face of the annular body 55, the part I 
material 3, and the part II material 4 etc., and migration may break out even 
according to the small force. That is, when the part I material 3 and the part II 
material 4 were concluded by the blind rivet in high location precision, and there was 
a clearance S, there was a problem that physical relationship will change as the 
structure or a mechanism element. 

[001 1] Then, the purpose of this invention is to offer the mandrel which can perform 
conclusion which change of a location does not generate with time even if it loses 
the clearance produced after conclusion, it does not spoil workability and attachment 
nature and loads, such as the bottom of a copying machine, apply to this part greatly, 
the annular body, a blind rivet, and the blind-rivet structure. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
the mandrel of the blind rivet which inserts the mandrel of the blind rivet of claim 1 
from one side at a concluded member, and is concluded, said mandrel is 
characterized by having the means made to fill up with the clearance currently 
formed of the concluded member with the annular body in connection with a mandrel 
moving in the inside of the annular body at the time of conclusion. 
[0013] This invention is characterized by the mandrel of a blind rivet to which the 
mandrel of the blind rivet of claim 2 is inserted in the annular body, and plastic 
deformation of this annular body is carried out possessing the following again. Said 
mandrel is the head section contacted by the end section of said annular body. It is 
the 1st drum section of the large diameter which is connected with this head section 
and has the shaft section inserted in said annular body and by which this shaft 
section is connected with said head section. The 2nd drum section formed in the 
narrow diameter from the 1st drum section The level difference section prepared 
between said 1st drum section and 2nd drum section 

[0014] Moreover, the annular body of the blind rivet of claim 3 is characterized by 
having a means by which the expanded diameter of said annular body is carried out 
to a concluded member in the annular body of the blind rivet inserted and concluded 
in connection with a mandrel moving in the inside of the annular body at the time of 
conclusion from one side. 
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[0015] Moreover, in the annular body of a blind rivet in which the annular body of the 
blind rivet of claim 4 inserts in a mandrel, and plastic deformation is carried out by 
this mandrel, said annular body is characterized by having the 2nd narrow diameter 
hole and the flange prepared in the edge of this 2nd hole from the 1st hole of a large 
diameter, and said 1st hole which follows this 1st hole through the level difference 
section. 

[0016] Moreover, the annular body of the blind rivet of claim 5 is characterized by 
the tilt angle of the level difference section of said mandrel being looser than the tilt 
angle of the level difference section of said annular body in the annular body of a 
blind rivet according to claim 4. 

[0017] Moreover, in the annular body of a blind rivet in which the annular body of the 
blind rivet of claim 6 inserts in a mandrel, and plastic deformation is carried out by 
this mandrel, said annular body is characterized by having extended the hole in the 
shape of a taper toward the other end from the flange side. 

[0018] Moreover, in the annular body of a blind rivet according to claim 4, the annular 
body of the blind rivet of claim 7 is characterized by having the absorption section 
which absorbs the part which the sensitive volume by this expanded diameter 
protruded from the clearance, when the sensitive volume by the expanded diameter 
in the 2nd annular drum section which constitutes said 2nd hole is larger than the 
volume of the clearance between the hole of the concluded body, and the periphery 
of the annular body. 

[0019] Moreover, the annular body of the blind rivet of claim 8 is characterized by 
having a means by which the annular body contacts a concluded member because 
said annular body carries out an expanded diameter to a concluded member in the 
blind rivet inserted and concluded in connection with a mandrel moving in the inside 
of the annular body at the time of conclusion from one side. 

[0020] Moreover, the blind rivet of claim 9 is set to the blind rivet equipped with the 
annular body inserted in a concluded member, and the mandrel to which it inserts in 
this annular body and plastic deformation of this annular body is carried out. Said 
mandrel has the head section contacted by the end section of said annular body, and 
the shaft section which is connected with this head section and inserted in said 
annular body. This shaft section While having the level difference section prepared 
between the 1st drum section of the large diameter connected with said head 
section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section Said annular body is 
characterized by having the 2nd narrow diameter hole and the flange prepared in the 
edge of this 2nd hole from the 1st hole of a large diameter, and said 1st hole which 
follows this 1st hole through the level difference section. 

[0021] Moreover, the blind rivet of claim 10 is set to the blind rivet equipped with the 
annular body inserted in a concluded member, and the mandrel to which it inserts in 
this annular body and plastic deformation of this annular body is carried out. When 
the sensitive volume by the expanded diameter in the 2nd annular drum section 
which constitutes said 2nd hole is larger than the volume of the clearance between 
the hole of the concluded body, and the periphery of the annular body, said annular 
body While the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance, it is 
characterized by having the circular-sulcus section which has the magnitude with 
which the expanded diameter of said annular body is filled up to the edge of the 
clearance formed with a concluded member and the annular body at least. 
[0022] Moreover, in the blind-rivet structure equipped with the mandrel to which the 
blind-rivet structure of claim 1 1 is inserted in the annular body inserted in a 
concluded member, and this annular body, and plastic deformation of this annular 
body is carried out, said annular body is characterized by being that by which 
restoration by the expanded diameter of said annular body is made in the clearance 
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formed with a concluded member and the annular body. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, in order to avoid the duplicate 
complicated explanation, the same configuration and the same configuration are 
shown with a common sign, and omit the explanation. 

[0024] Drawing 1 is the sectional view of the blind rivet concerning the operation 
gestalt of this invention. As shown in drawing 1, this blind rivet is equipped with the 
mandrel 1 which deforms plastically the annular body 2 by which plastic deformation 
is carried out, and this annular body 2. 

[0025] Said annular body 2 equips the bore of the annular body 2 with 2d of annular 
level difference sections which are an expanded diameter means while equipping the 
end face of the 2g of the 2nd annular drum sections which insert in a mandrel 1 with 
2h of flanges which contact a concluded member (the part I material 3 and part II 
material 4 of drawing 2). the [ namely, / of tip approach ] — large diameter hole 2b 
which is the 1st hole forms in 2f of 1 annular drum sections — having — this large 
diameter hole 2b — 2d of level difference sections — minding — the — the through 
hole is continuously formed for narrow diameter hole 2c which is the 2nd hole of 2g 
of 2 annular drum sections by large diameter hole 2b, 2d of level difference sections, 
and narrow diameter hole 2c. Circular-sulcus section 2i which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S (refer to drawing 16) is formed in the end face side of 
said narrow diameter hole 2c succeeding the 2g of peripheries, i.e., 2nd annular drum 
section, of the annular body 2 corresponding to narrow diameter hole 2c. Said 
circular-sulcus section 2i has the magnitude with which the expanded diameter of 
the annular body 2 is fully filled up to the edge of the clearance S formed with a 
concluded member and the annular body 2. 2d of said level difference sections is the 
inclined plane of 45 degrees to the shaft of a mandrel 1 with a predetermined include 
angle and this operation gestalt. 

[0026] Said mandrel 1 is connected with 1f of head sections contacted by the end 
section of the annular body 2, and 1f of head sections, and has shaft section 1a 
inserted in the annular body 2. This shaft section 1a is equipped with 1d of level 
difference sections prepared between 2nd drum section 1c formed in the narrow 
diameter from 1st drum section 1b and 1st drum section 1b of the large diameter 
connected with 1f of head sections, and 1st drum section 1b and 2nd drum section 
1c. 1d of this level difference section is formed in the inclined plane to the direction 
alpha of drawing of a mandrel 1 . Moreover, 2d of level difference sections of the 
annular body 2 is also formed in the inclined plane to the direction alpha of drawing 
of a mandrel 1 like the mandrel 1. 

[0027] Fracture section 1e which is the diameter of min of a mandrel 1 is arranged 
and formed in 1f of head sections, and the opposite side on both sides of 1d of level 
difference sections at said mandrel 1 succeeding 1d of level difference sections. With 
this operation gestalt, this fracture section 1e follows 1d of level difference sections, 
and is formed in the V groove. Besides a V groove, although U slot etc. is sufficient 
as this fracture section 1e, it can set up a fracture location correctly by considering 
as a V groove. 1d of said level difference sections is the inclined plane of 45 degrees 
to the shaft of a mandrel 1 with a predetermined include angle and this operation 
gestalt. 

[0028] Said 1st drum section 1b has effective length Y for conclusion according to 
the thickness of a concluded member. Moreover, said 2nd drum section 1c is held by 
the chuck as shown in drawing 14. Compared with the annular area except the 
cross-sectional area of the appearance of the annular body 2, it is formed identically 
or greatly from the cross-sectional area of hole 4a of the concluded member in 
which an annular area from the cross-sectional area of said 1st drum section 1b 
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excluding the cross-sectional area of 2nd drum section 1c inserts the annular body 
2. 

[0029] As shown in drawing 2 (A), in order to conclude the part I material 3 and the 
part II material 4 which are a concluded member using such a blind rivet First, the 
mandrel 1 inserted in the annular body 2 and the annular body 2 to the holes 3a and 
4a of the part I material 3 and the part II material 4 While inserting from the side 
which draws out a mandrel 2, next lengthening a mandrel 1 in the direction alpha of 
drawing and making the annular body 2 buckle, as shown in drawing 2 (B), the 
pressure welding of 2d of level difference sections of the annular body 2 and the 1d 
of the level difference sections of a mandrel 1 is carried out. Thereby, external force 
f3 is made to act inside 2d of level difference sections of the annular body 2 from 1d 
of level difference sections of a mandrel 1. 

[0030] According to this external force f3, the outer diameter the 2g of whose 2nd 
annular drum sections corresponding to the holes 3a and 4a of the part I material 3 
and the part II material 4 is 2g of expanded diameters, i.e., the 2nd annular drum 
section, swells. And while the amount of drawing of a mandrel 1 becomes large, the 
amount of expanded diameters increases and the clearances S between the bore of 
the holes 3a and 4a of the part I material 3 and the part II material 4 and the outer 
diameter of the 2g of the 2nd annular drum sections decrease in number. 
[0031] Since circular— sulcus section 2j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 2c at 
this time An expanded diameter is carried out, and the 2g of the 2nd annular drum 
sections which constitute narrow diameter hole 2c can absorb, when sensitive 
volume is larger than the volume of the clearance S between the peripheries of the 
holes 3a and 4a of the concluded body, and the 2g of the 2nd annular drum sections. 
Therefore, the amount of expanded diameters can be made larger enough than 
Clearance S. 

[0032] Thus, the "body buckling process" buckled in 1st drum section 1b of the 
annular body 2 and the "body expanded diameter process" filled up with Clearance S 
are mostly completed to coincidence. In this exit status, while being able to conclude 
the part I material 3 and the part II material 4 between the buckling part of the 
annular body 2, and 2h of flanges, it is stuck to the holes 3a and 4a of the outer 
diameter of the annular body 2, the part I material 3, and the part II material 4 by the 
amount of [ of the annular body 2 ] expanded diameter portion. Next, by drawing out 
a mandrel 1 further, as shown in drawing 2 (C), it is fractured by fracture section 1e 
which is the diameter of min of a mandrel 1 , and conclusion is completed. 
[0033] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S among the holes 3a and 4a of the outer diameter of the 2g of the 2nd 
annular drum sections of the annular body 2, the part I material 3, and the part II 
material 4, also when the external force f2 (refer to drawing 17) which gives shearing 
force to the annular body 2 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 2g 
of the 2nd annular drum sections of the annular body 2 before conclusion, and Holes 
3a and 4a, the location change with time after conclusion does not occur. Moreover, 
in spite of being able to prevent a location change with time, the bore diameter of 
the holes 3a and 4a of the concluded member which inserts a blind rivet can be 
enlarged enough, it grapples and a sex is not worsened [ workability or ]. 
[0034] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 2 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0035] Furthermore, since an expanded diameter occurs almost equally in the 
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direction of a path of the annular body 2 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0036] In addition, although the annular body 2 and a mandrel 1 may be the same 
hardness, the one where the mandrel 2 is harder is desirable. For example, as JIS of 
the carbon steel line for cold forging, although there is "JIS G 3539", the one where 
hardness (HRB) is harder can be used for a mandrel 1 in two kinds in this, and the 
softer one can be used for the annular body 2. According to the include angle of an 
inclined plane, the hardness of an ingredient can be chosen suitably. 
[0037] In addition, since the annular body 2 of the blind rivet of drawing 1 was set to 
high intensity partial 2e at least with reinforcement higher than the part of others 
[ edge / 2h of flanges, and / of the opposite side ], it does not go under it in large 
diameter hole 2b whose mandrel 1 head is the 2f of the 1st annular drum sections of 
the annular body 2, it is stabilized, and can perform a buckling. In addition, said high 
intensity partial 2e is processible with swaging processing (planishing forging) etc. 
[0038] Drawing 3 is the sectional view of the blind rivet concerning other operation 
gestalten, (A) is general drawing and (B) is the enlarged drawing of the level 
difference section. In the blind rivet of the operation gestalt of drawing 3, the level 
difference sections 1d and 2d differ compared with the operation gestalt of drawing 
1. With this operation gestalt, as shown in drawing 3 (A) and (B), the level difference 
sections 1d and 2d are formed in the shape of cross-section radii, thus, a cross 
section — circular or the configuration of a part which carries out an expanded 
diameter by forming in the shape of [ other ] a curve is changeable. 
[0039] Drawing 4 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A), (B), and (C) are the sectional views of a blind rivet, respectively. 
In the blind rivet of the operation gestalt of drawing 4 (A), a different point from the 
blind rivet of the operation gestalt of drawing 1 is to have made 1d of level difference 
sections of a mandrel 1 into the field of the rectangular direction to the direction 
alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of a mandrel 1 
is thicker than narrow diameter hole 2c of the annular body 2 even if it makes 1d of 
level difference sections of a mandrel 1 intersect perpendicularly in the direction 
alpha of drawing, the expanded diameter of the annular body 2 can be carried out. 
[0040] In the blind rivet of the operation gestalt of drawing 4 (B), a different point 
from the blind rivet of the operation gestalt of drawing 1 is to have made 2d of level 
difference sections of the annular body 2 into the field of the rectangular direction to 
the direction alpha of drawing of a mandrel 1. Thus, since the 1st drum section 1b of 
a mandrel 1 is thicker than narrow diameter hole 2c of the annular body 2 even if it 
makes 2d of level difference sections of the annular body 2 intersect perpendicularly 
in the direction alpha of drawing, the expanded diameter of the annular body 2 can 
be carried out. 

[0041] In the blind rivet of the operation gestalt of drawing 4 (C), a different point 
from the blind rivet of the operation gestalt of drawing 1 is to have made 2d of level 
difference sections of the annular body 2, and 1d of level difference sections of a 
mandrel 1 into the field of the rectangular direction to both the directions alpha of 
drawing of a mandrel 1. Thus, since the 1st drum section 1b of a mandrel 1 is thicker 
than narrow diameter hole 2c of the annular body 2 even if it makes 2d of level 
difference sections of the annular body 2, and 1d of both level difference sections of 
a mandrel 1 intersect perpendicularly in the direction alpha of drawing, the expanded 
diameter of the annular body 2 can be carried out. 

[0042] Drawing 5 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A), (B), (C) f and (D) are the sectional views of a blind rivet, 
respectively. In the blind rivet of the operation gestalt of drawing 5 (A), a different 
point from the blind rivet of the operation gestalt of drawing 3 (A) is in having made 
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fracture section 1 e separate in the direction alpha of drawing of a mandrel 1 , without 
making 1d of level difference sections follow. Thus, by making fracture section 1e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1d of level difference sections. 

[0043] In the blind rivet of the operation gestalt of drawing 5 (B), a different point 
from the blind rivet of the operation gestalt of drawing 4 (A) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1 t without 
making 1d of level difference sections follow. Thus, by making the fracture section of 
a mandrel separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1d of level difference sections. 

[0044] In the blind rivet of the operation gestalt of drawing 5 (C), a different point 
from the blind rivet of the operation gestalt of drawing 4 (B) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1, without 
making 1d of level difference sections follow. Thus, by making fracture section 1e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
up independently with "Id of level difference sections. 

[0045] In the blind rivet of the operation gestalt of drawing 5 (D), a different point 
from the blind rivet of the operation gestalt of drawing 4 (C) is in having made 
fracture section 1e separate in the direction alpha of drawing of a mandrel 1, without 
making 1d of level difference sections follow. Thus, by making fracture section 1e of 
a mandrel 1 separate in the direction alpha of drawing, a fracture location can be set 
up independently with 1d of level difference sections. 

[0046] Drawing 6 is the sectional view of the blind rivet concerning other operation 
gestalten, and (A) and (B) are the sectional views of a blind rivet, respectively. In the 
blind rivet of the operation gestalt of drawing 6 (A), a different point from the blind 
rivet of the operation gestalt of drawing 5 (A) is to have made narrow diameter hole 
12c of the annular body 12, and large diameter hole 12b into the shape of same cone, 
and have constituted the through hole. That is, since the holes 12b and 12c have 
extended the annular body 12 in the shape of a taper toward the other end from the 
flange 12h side, it can process the through hole of the annular body 12 easily. 
[0047] In the blind rivet of the operation gestalt of drawing 6 (B), a different point 
from the blind rivet of the operation gestalt of drawing 6 (A) is to have made 21 d of 
level difference sections of shaft section 21a of a mandrel 1 1, and 2nd drum section 
21c into the shape of same cone while it makes narrow diameter hole 22c of the 
annular body 22, and large diameter hole 22b the shape of a cylinder of the diameter 
of said and constitutes a through hole. Thus, by constituting, the annular body 22 and 
a mandrel 21 are easily processible. 

[0048] In addition, since parts for the narrow diameter portion 11k and 21k of a 
minor diameter were formed from the diameter of a tip of the shaft sections 11a and 
21a between the head sections 11f and 21f of mandrels 11 and 21, and the shaft 
sections 11a and 21a as shown in drawing 6 (A) and (B), the pile lump unification of 
the point of the annular bodies 12 and 22 is carried out after conclusion in this 
crevice. 

[0049] Drawing 7 is the sectional view of the blind rivet concerning other operation 
gestalten. They are the sectional view showing the condition that drawing 8 inserted 
the blind rivet of drawing 7 in the concluded body, the sectional view showing the 
condition that drawing 9 drew out a little mandrel from the condition of drawing 8, 
and the expanded diameter began, the sectional view showing the condition that 
drawing 10 drew out the mandrel further from the condition of drawing 9, and the 
expanded diameter was completed, and the sectional view showing the condition that 
drawing 1 1 drew out the mandrel further from the condition of drawing 10, the 
buckling ended it, and conclusion was completed. 

[0050] As shown in drawing 7, this blind rivet is equipped with the mandrel 31 which 
deforms plastically the annular body 32 by which plastic deformation is carried out, 
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and this annular body 32. Said annular body 32 equips the bore of cylinder part 32b 
with 32d of annular level difference sections which are an expanded diameter means 
while equipping the end face of cylinder part 32b which inserts in a mandrel 31 with 
32h of flanges which contact a concluded member, the [ namely, / of tip approach ] 
— large diameter hole 32b forms in 32f of 1 annular drum sections — having — this 
large diameter hole 32b — 32d of level difference sections — minding — the — the 
through hole is continuously formed for narrow diameter hole of 32g of 2 annular 
drum sections 32c by large diameter hole 32b, 32d of level difference sections, and 
narrow diameter hole 32c. Circular-sulcus section 32j which is the absorption 
section which absorbs the part which the sensitive volume by the expanded diameter 
protruded from Clearance S is formed in the end face side of said narrow diameter 
hole 32c. 

[0051] Said mandrel 31 is connected with 31 f of head sections contacted by the end 
section of the annular body 32, and 31 f of head sections, and has shaft section 31a 
inserted in the annular body 32. This shaft section 31a is characterized by having the 
following. 1st drum section 31b of the large diameter connected with 31f of head 
sections The 31m of the 3rd drum section which is a diameter of said mostly and is 
connected with this 1st drum section 31b through fracture section 31 e with this 
operation gestalt 2nd drum section 31c formed in the narrow diameter from 1st drum 
section 31b 31 d of level difference sections prepared between 1st drum section 31b 
and 2nd drum section 31c 31 d of this level difference section is formed in the 
inclined plane to the direction alpha of drawing of a mandrel 31. Moreover, 32d of 
level difference sections of the annular body 32 is also formed in the inclined plane 
to the direction alpha of drawing of a mandrel 31 like the mandrel 31. Said fracture 
section 31 e is the diameter of min of a mandrel 31. Moreover, as shown in drawing 7, 
the tilt angle to the shaft of the mandrel 31 of 31 d of level difference sections with 
which a mandrel 31 is equipped is looser than the tilt angle to the shaft of the 
mandrel 31 of 32d of level difference sections with which the annular body 32 is 
equipped. 

[0052] As shown in drawing 7, W in said blind rivet The distance at the rear face of 
31 f of head sections of a mandrel 31 , and the tip of the annular body 32, The die 
length for which X depends on the sum total thickness of a concluded member by 
the die length of the conclusion effective section for expanded diameters, As for the 
die length for which Y depends on the sum total thickness of a concluded member 
like X by the die length of the conclusion effective section for buckling, and Z1, the 
distance from an expanded diameter starting position to the flange 32h back end and 
Z2 are the distance from an expanded diameter starting position to a flange face. 
Here, X>=Z2 is the conditions for fully carrying out an expanded diameter, and W>=V 
is the conditions for making it buckle after an expanded diameter. 
[0053] In order to conclude the part I material and the part II material which are a 
concluded member using such a blind rivet, as shown in drawing 8, the mandrel 31 
inserted in the annular body 32 and the annular body 32 is first inserted in the holes 
3a and 4a of the part I material 3 and the part II material 4 from the side which draws 
out a mandrel 31. In this condition of having inserted, Clearance S is generated 
between the hole inner circumference of the part I material 3 and the part II material 
4, and the periphery of the 32g of the 2nd annular cylinder parts of the annular body 
32. 

[0054] Next, as shown in drawing 9, a mandrel 31 is lengthened in the direction alpha 
of drawing, the pressure welding of the 31 d of the level difference sections of a 
mandrel 31 is carried out to 32d of level difference sections of the annular body 32, 
and an expanded diameter is started. Thereby, external force f3 is made to act inside 
32d of level difference sections of the annular body 32 from 31 d of level difference 
sections of a mandrel 31 . According to this external force f3, the part of the annular 
body 32 corresponding to the holes 3a and 4a of the part I material 3 and the part II 
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material 4 carries out an expanded diameter. And while the amount of drawing of a 
mandrel 31 becomes large, the amount of expanded diameters increases and the 
clearances S between the bore of the holes 3a and 4a of the part I material 3 and 
the part II material 4 and the outer diameter of the annular body 32 decrease in 
number. 

[0055] Since circular-sulcus section 32j which is the absorption section which 
absorbs the part which the sensitive volume by the expanded diameter protruded 
from Clearance S is formed in the end face side of said narrow diameter hole 32c at 
this time An expanded diameter is carried out, and the 32g of the 2nd annular drum 
sections which constitute 2nd hole 4a can absorb, when sensitive volume is larger 
than the volume of the clearance S between the holes 3a and 4a of the concluded 
body, and the periphery of the annular body 32. 

[0056] Next, as shown in drawing 10, a mandrel 31 is further lengthened in the 
direction alpha of drawing from the condition of drawing 9, an expanded diameter is 
terminated, and a "body expanded diameter process" is completed. Where this "body 
expanded diameter process" is completed, the part of the 32g of the 2nd annular 
cylinder parts which carried out the expanded diameter has filled up the clearance S 
produced between hole 3a of the part I material 3 and the part II material 4, 4a inner 
circumference, and the periphery of the 32g of the 2nd annular cylinder parts of the 
annular body 32. Moreover, the part of the 32g of the 2nd annular cylinder parts 
which carried out the expanded diameter is expanded to the edge of Clearance S by 
annular crevice 32i prepared in the root of 32h of flanges of the annular body 32. 
This sticks the 32g of the 2nd annular cylinder parts of the part I material 3 and the 
part II material 4, and the annular body 32. And 31 f of head sections of a mandrel 31 
contacts the point of the annular body 32. 

[0057] Next, as shown in drawing 11, conclusion is completed by lengthening a 
mandrel 31 in the direction alpha of drawing further from the condition of drawing 10, 
making the 32f of the 1st annular drum sections of the annular body 32 buckle, 
terminating a "body buckling process", lengthening a mandrel in the direction alpha 
of drawing further, and making it fracture by fracture section 31 e. 
[0058] According to the blind rivet of this operation gestalt, since there is almost no 
clearance S between the holes of the outer diameter of the annular body 32, the part 
I material 3, and the part II material 4, also when external force which gives shearing 
force to the annular body 31 is received, the part I material 3 and the part II material 
4 do not move. That is, even if allowances are between the outer diameter of the 
annular body 32 before conclusion, and Holes 3a and 4a, the location change with 
time after conclusion does not occur. 

[0059] Moreover, it is not necessary to use the fixture for correcting the curvature 
of the part I material 3 and the part II material 4 at the time of conclusion. Since 
there are many contact parts of the annular body 32 and a concluded member and it 
is firmly fixed compared with moreover and the former, the number of RBIs of a rivet 
can be lessened. 

[0060] Furthermore, since an expanded diameter occurs almost equally in the 
direction of a path of the annular body 32 and it aligns automatically hole 3a of the 
part I material 3, and hole 4a of the part II material 4, even if play is in Holes 3a and 
4a, after conclusion, the part I material 3 and the part II material 4 shift, and are not 
concluded. 

[0061] Furthermore, since a "body buckling process" is made to start after a "body 
expanded diameter process" is completed, it is not necessary to make the drawing 
force of the mandrel 31 required for a "body expanded diameter process", and the 
drawing force of the mandrel 31 required for a "body buckling process" able to act 
on coincidence, the load applied to a mandrel 31 at the time of conclusion can be 
divided, and, thereby, the drawing force required at the time of conclusion can be 
made small. Moreover, what also has the few tensile strength of mandrel 31 the very 
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thing can be used. 

[0062] In addition, a level difference sections [ of the annular body 32 and the 
mandrel 31 which the blind rivet of this invention has / 32d and 31 d ] configuration is 
good also as the level difference sections 32d and 31 d of a configuration with the 
shape of cross-section radii like drawing 1 2 in addition to a taper configuration like 
drawing 7. 

[0063] Since it is the inclined plane of a predetermined include angle where the level 
difference section was formed above between the 1 st drum section and the 2nd 
drum section, drawing of a mandrel can be performed smoothly and efficiently. 
[0064] While a mandrel is equipped with the shaft section inserted in said annular 
body, and the head section connected with the end of this shaft section, said shaft 
section Since it has the 1st drum section which has the effective length for 
conclusion of a concluded member, the expanded diameter portion which carries out 
the expanded diameter of the outer diameter of said annular body, and the 2nd drum 
section held in order to connect with this expanded diameter portion and to deform 
said annular body plastically sequentially from said head section side, it is 
advantageous on reinforcement. 

[0065] Since the shaft section has the fracture section fractured after conclusion, it 
can be made into the die length of arbitration after conclusion. Since the fracture 
section is following the level difference section, it is easy to process it. Since the 
fracture section is a V groove, a fracture location can be set up correctly. Since the 
path of the fracture section is a diameter of min of the whole mandrel, it can fracture 
by making tension act on a mandrel. 

[0066] an annular area excluding the cross-sectional area of said 2nd drum section 
from the cross-sectional area of the 1st drum section is the same compared with 
the annular area except the cross-sectional area of an annular body appearance 
from the cross-sectional area of the hole of the concluded member which inserts 
said annular body — or since it is large, a clearance can fully be filled with an 
expanded diameter. Since the level difference section and the 2nd drum section are 
following the taper taper configuration, they are easy to process it. Since the level 
difference section is an inclined plane, an expanded diameter can be carried out 
efficiently. Since the circular-sulcus section is prepared in the field where a 
concluded member contacts the flange of the annular body, an expanded diameter 
can be carried out to the edge of a clearance. 

[0067] Since it has the magnitude with which the expanded diameter of said annular 
body is filled up to the edge of the clearance formed with a concluded member and 
the annular body at least, the expanded diameter of the circular-sulcus section can 
fully be carried out to the edge of a clearance. 

[0068] Since the circular-sulcus section is following the periphery of the annular 
body corresponding to the 2nd hole, it can absorb efficiently the amount of flashes of 
the expanded diameter of the annular body. Since the annular body is a high intensity 
part at least with reinforcement higher than the part of others [ edge / a flange 
and / of the opposite side ], it can perform the stable buckling. Since the absorption 
section is the circular-sulcus section which was open for free passage to the bore of 
a hole, and was formed in hole opening of a flange, it can fully be filled up with a 
clearance. 

[0069] A mandrel has the head section contacted by the end section of said annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section It has the level difference section prepared 
between the 1st drum section of the large diameter connected with said head 
section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section. Said level difference 
section While being the inclined plane of the predetermined include angle formed 
between said 1st drum section and 2nd drum section, said annular body The 1st hole 
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of a large diameter, and the 2nd hole of a narrow diameter [ hole / said / which 
follows this 1st hole through the level difference section / 1st ], It has the flange 
prepared in the edge of this 2nd hole, and said level difference section is an inclined 
plane, and since the inclined plane of said mandrel is looser than the inclined plane of 
said annular body, a mandrel can carry out an expanded diameter efficiently that it is 
hard hard the annular body. Since the amount of [ of a minor diameter ] narrow 
diameter portion is between the head section of a mandrel, and the shaft section 
from the diameter of a shaft section tip, the point of the annular body is united with 
a pile lump mandrel by this crevice after conclusion. 
[0070] 

[Effect of the Invention] Since it has the means made to fill up with the clearance 
currently formed of the concluded member with the annular body according to the 
blind rivet of this invention so that clearly from the above explanation, the clearance 
between the annular body and a concluded means can be made small, and also when 
the shearing force over the annular body is received, migration of a concluded 
member can be prevented. 

[0071] A mandrel has the head section contacted by the end section of said annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section Since it has the level difference section 
prepared between the 1st drum section of the large diameter connected with said 
head section, the 2nd drum section formed in the narrow diameter from the 1st drum 
section, and said 1st drum section and 2nd drum section Also when the shearing 
force over the annular body is received by drawing out a mandrel, migration of a 
concluded member can be prevented. 

[0072] The expanded diameter of the annular body can be carried out by making a 
mandrel engage with the level difference section of the annular body, since it has the 
1st hole of a large diameter, the 2nd hole of a narrow diameter [ hole / said / which 
follows this 1st hole through the level difference section / 1st ], and the flange 
prepared in the edge of this 2nd hole. 

[0073] Since the tilt angle of the level difference section of a mandrel is looser than 
the tilt angle of the level difference section of the annular body, an expanded 
diameter can be carried out efficiently. 

[0074] Since the hole has extended the annular body in the shape of a taper toward 
the other end from the flange side, processing of the annular body is easy for it. 
Since the sensitive volume by this expanded diameter is equipped with the 
absorption section which absorbs the part overflowing from a clearance when the 
sensitive volume by the expanded diameter in the 2nd annular drum section which 
constitutes the 2nd hole is larger than the volume of the clearance between the hole 
of the concluded body, and the periphery of the annular body, it can fully be filled up 
with a clearance. 

[0075] A mandrel has the head section contacted by the end section of the annular 
body, and the shaft section which is connected with this head section and inserted in 
said annular body. This shaft section While having the level difference section 
prepared between the 1st drum section of the large diameter connected with said 
head section, the 2nd drum section formed in the narrow diameter from the 1 st drum 
section, and said 1st drum section and 2nd drum section From the 1st hole of a large 
diameter, and said 1st hole which follows this 1st hole through the level difference 
section, since said annular body is equipped with the 2nd narrow diameter hole and 
the flange prepared in the edge of this 2nd hole, it can perform conclusion without a 
clearance. 

[0076] When the sensitive volume by the expanded diameter in the 2nd annular drum 
section which constitutes said 2nd hole is larger than the volume of the clearance 
between the hole of the concluded body, and the periphery of the annular body, the 
annular body While the sensitive volume by this expanded diameter is equipped with 
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the absorption section which absorbs the part overflowing from a clearance Since it 
has the circular-sulcus section which has the magnitude with which the expanded 
diameter of said annular body is filled up to the edge of the clearance formed with a 
concluded member and the annular body at least, it can be filled up to the edge of a 
clearance. 

[0077] Since restoration by the expanded diameter of said annular body is made in 
the clearance formed with a concluded member and the annular body, the annular 
body can lose the clearance produced after conclusion, and can perform conclusion 
which change of a location does not generate with time even if it does not spoil 
workability and attachment nature and loads, such as the bottom of a copying 
machine, apply to this part greatly. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the blind rivet concerning the operation gestalt 
of this invention. 

[Drawing 2] It is drawing for explaining conclusion of the blind rivet of drawing 1. 
[Drawing 3] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 4] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 5] It is drawing for explaining the modification of the blind rivet of drawing 
1. 

[Drawing 6] It is drawing for explaining other operation gestalten of the blind rivet of 
this invention. 

[Drawing 7] It is drawing for explaining other operation gestalten of the blind rivet of 
this invention. 

[Drawing 8] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 9] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 10] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 1 1] It is drawing for explaining conclusion of the blind rivet of drawing 7. 
[Drawing 12] It is drawing for explaining the modification of the blind rivet of drawing 
7. 

[Drawing 13] It is drawing for explaining the outline of each unit of a copying 
machine. 

[Drawing 14] It is drawing for explaining conclusion of the conventional blind rivet. 
[Drawing 1 5] It is the sectional view of the conventional blind rivet. 
[Drawing 16] It is drawing for explaining the conclusion condition of the conventional 
blind rivet. 

[Drawing 1 7] It is drawing for explaining the shearing force which acts on the 

conventional blind rivet. 

[Description of Notations] 

1 Mandrel 

1a Shaft section 

1b The 1st drum section 

1c The 2nd drum section 

1 d Level difference section 
1e Fracture section 

1f Head section 

2 Annular Body 

2b Large diameter hole 

2c Narrow diameter hole 

2d Level difference section 

2e High intensity part 

2f 1 annular drum section 

2g The 2nd annular drum section 
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2h Flange 

3 Part I Material 

4 Part II Material 



[Translation done.] 
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tcii^S ns£&©ffl 1 SBSP£ . fill P3P<£ OttSJcJB 

mthtittstsmt&mjL. mufsMmz, Miami n 

SP£ m 2 HSPi ©HK^fiX § iifeBfjEft K©«Mffi-C* 
WEaHfrK^-ftt. *S©lfl 1!/\SP£. tt 

JfflS©^27A:gi5i. tg^2^©^R«:SWfc7 7>^ 

©<^.4®J; 0 buIBv> f u;KO«ttffi©*3WH^3&>r 

10 ibSCi^MiUTl^. 

[0 04 1 ] 8»*3S3 0©-/5"( , > F'^9 F 

tt> S»*fl2 B~2 9©f5J*T.A>K:lBiS©^'7^> F U 
-j FfCfel^T, BuiBv>FU;l'©^f FSIJiV+7 F pP 
£©R5JK:«-> t7h gP^feSSJ: 0 /jNS©/J^gP»*i* * 

[0 04 2] $/c. 1**^3 1 <D^=y A > F U-^ v F*f 

u;ui*«jtfc^5-f >F';-*f F«Jft»«:*Jt»-C. Su 
20 IBW^^-fti. ^Sf^gPWi^^f 1 ^ iKJ:«3»fiS 
StiSSSH^SPS-CUIB^^-r ©^StCt 9?EW 

[0043] 

[*«©*»©»»] £TF. *#6W©HJ6©J^B*Hffl 

P-©1ti?S. *M©##?rfco 

[ 0 0 4 4 ] H 1 «*^©*Jfe^(C^*?-5>^-7^> 
F'J^j F©K®a-C*-5>o H 1 K^-rJ:-5tc, t:©^* 
30 7^F^^ «« Itt^StiSS^f ^2iC 
©JStt^-f 2 4H^ft5v> F 1 t*ffi*.-C 

[004 5] mVSmtilXT" -f2B, ?>FWH 

■j- 2 rnvrnm 2 g ©sistca^gPM (i2©i i 

3 te<fc L>'® 2 SPt* 4 ) CC^^-T 4 7 =? lsV>%}> 2 h 5r 

1 SWPSP2 f (cm 1 7\3PT& 4*^7^35 2 b*i«fiJE3 
n. C ©*S^SP 2 b (Cg^gP 2 d U xm 2 3S«P 
40 SP2 g©^2^gp-C*4iffl@^gP2 c^Jli^L, 

§P2b. ©^SP2 d*sJ:O t *ffiS7 ! v:SP2 ctll^ASBfiS 
3nti^. msZWi'&ftmz c©S«(iJ(cii, ffl^^cj: 
**S»SS3W«nBS (H16#JH) rt> 6 »*IHL. fcSB# 
*»«f*»tt»-C*S«H*}|iaS2 i *s. fflS^gP2 c 

icftm-Tzmvttf^j 2©^fja. BP%m2^«)pgp2 g 

«:a^L-C^Sn-Ct»4. MfBigtftggP2 i«, M** 
^SPMiJS^T 1 ^ 2 4:(Cj:Q&fiK3tlSI&nS©ttias 

*W0-Cl>4. B?flBg^gP2 d«Bff^ftS. 
50 -C«v>FUJH©«l«cMt-C4 5@[©^®-C*S, 



n 

[0 04 6] tulSv> FUiHtt, MfaKr-i 2 
«Wci?§«Sft£^v Fffil f <b, F»l f 

tl^o C<7»*:7 hSP 1 a», FSP1 f 

fiR'3nyt*2JH»l ci, bi*2IH»l c 

i©IB«:RW6tifcail»l di*flM.Tl»&. CCD© 

dfev> fu;H tmmc-?> FU;H©3l#6tt#fr 

[0 04 7 ] iufBv> F 1 CCtt, 1 d tcSfifc 

L~C-7> F WH(D«^"C*4KBr6Pl e #181186 1 
d*SW/CV>>* F8B1 f iJS^WJCCiBasnrjBSESti 
r^s. ccDSfcKgpi e tt«OBB!Brtta«» l doc 
36»orv»cc»RRsnriiS. coiawniettvi 

fiLfi^jEMl^KS-riCi^-C^S. itufEKMStf 1 d «: 
3r5Efctt. *«WI»|-CB^> F 1 OttKS* VX 4 
5ffi<Dffi£4®*T£>£o 

[0 04 8 ] hJSB» 1 JBflS 1 b It «*S£BM*<DJf <S CC 
j£D/ciMMM$Y?rWUtl^ 0 *fc> WE* 2 

map i cbhi AicmTx^izr + vz-emftzti&a 

ifliESi 1 K8B 1 b©KMI^e>m2JBaBl cCD^ffiS^ 

[0 04 9] ^2 (A) K^Tcfc^C, C©«fc5tt^ 

*Jct^2SBt*4€:3»S-r-5tcB. 5fclT\ IlgUM3fc 
<fcU f »2SP*t4C0^8l53a. 4 a Ccaitt*^ -f 2 46\fc£>* 

fcS^afcSI^TSHfcK**-! 2*ffiJBS-l*S££fc 
CC, ^2 (B) CC^-r^^CC, 2©K«»2 
d i v> K l (DSSK 1 d i *E«3 1 5. CtiCC 
<fc 0 v> F WM O&^SB 1 d fcSStK**? 5 -y 2 <D&M 
SP2 dCDWSP^^f 3£mB3tf£o 
[0 0 5 0 ] CCDW^f 3{c<fct), miSP«3*5<fc^ 
2gp^4CD7\a53a, 4 a CC»j£TS*2«ttlB»2 g 
BP%, »2iRtW»2 fir®««*sK6b. -€* L 
-C, v>FU;H©3l*aE*«^#<<c4iifetc. 
K&JfcWt^Ur, fffl8Btt3*jJ:^»2aM5t4<D^SP 
3a, 4aOWm<t02^^§P2gO^fS<h(D^cDI® 

[0 0 5 1 ] C(Di*«WBtBa^»2 c CDS^fflijKt*, 

r*»«lSB-c*)4»ttSI»2 j ^MStirt^or, 
*ffl&7\35 2 c*flMST5»2mtRIBW2 g«iltW 
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9m&tfiWtta#<D7m3a. 4 a&92&ttmil2 g 

<h omoRRn s ©gii: 0 * * ^w^kricm- * 

[0 05 2] C(DJ:^0Cbr % 2 <£>» 1 JB8B 

lb*ffiBT6 ^*f-(llllj iB8BISS:3t»-S-4 

©m-c» 1 mt 3 *$ <t y» 2 s» 4 *«ttt-r 4ci*sai 

^ 2 0>fSi»l»*f3*fJ:iyf»2aB*t4a>^:»3a. 

fe< C<tfc:J:9, i2 (C) CC7jVrJ:5Cc> v>FU^ 
1 CDS^S-C*-SK»rSB 1 e "CffiWf S ftT*S*S#5E7-r 

[0 0 5 3 ] C CDH^ffJSICD^^ -f>FV^i?h ^ 

3fc<fcy r »2 9J*t4<D7^SB3 a. 4 a iorHCCHMBS** 

20 x^cfc^fr^ f 2 (HI 10M) Z^VtctZtcbm 

imHSamVltfr 4 2©»2«tRB»2 gCO^i 
^8B3a. 4a£©RBte*16#&^Tfe, »*Sf*<D*PS 

«9S^b*f»±W*iCCfcftIt)6r, ^7>f>F»J<^ 
%J¥ATSS«S3l*a5«©7>:W3 a , 4 aCD7\S^r^^ 

[0 0 5 4] *fc, »#S«FCC»lBBt#3teJ:asW2aB« 
30 4©S0 4WiEr^/c^O^%ffit^i^S* s ^C\ * 

[0 0 5 5 ] § e>^, ^asWKttsKf 5 a 2 ©SSSfilfca 

frawsiwc»*-r*©-c. *i»»3©^:f»3 at*2W 

M4CD^8P4at*«B«lffJ«:iH^3nS©-r, K353 
a, 4atcaiUf3W*orfe*MS»«:»iaBW3i:*2SB 

W4 i*srtir*M*Sh*ci*sa^. 

[0 0 5 6 ] 2 iv>KWH itt, 

40 raDBSSri-p-rfcHi^. -7>Fu^2(DJW^ 

iUr v TJIS G 3 5 3 9j*«ft5^ CCD*CD 

2mm<D>?iz>m2 (hrb) ©it**7>Fi//n«c 

[0 05 7 ] BHO^-/>F'J<7 F©3BltR# 

f^2it ^< t^y^^v>^2htmMm<om^^ 

50 >FUH^7 KjMWK*!^ 2 CD^ 1 2 f CD 
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[0 05 8)13 ttffe(DHJBB«tC«*?4 > F U 
F<£>KffilT'£>*3, (A) tt£#H* (B) 

4-9tUS. C®HiS»J!8r», 13 (A) , (B) 6C 
7nT<fc^tC. 8891 d, 2d^KIR5JlWcMl/c 

[0 0 5 9 ] 04«^<7>f&©Hi6JfJJB«:^t>*^7>f > 
KiJ^Csr KDKffiH-C*?), (A), (B) % (C) » 
*ft*ft^>f > Fy^* P©Kffil^*4. 14 
(A) CDHjKff^O^^^>F 1 ;^^ F&C*$t,>T, 11 

U;H<DKM9U d£^> FUJH<D5l*lS*^roIaCC 

FI/;H©aa»l d*3l*S*#faateig&;**T*> 
■7>FUiH©J|llH»l b^I&tfffitfctfTW 2(Z)fflS 

[0 0 6 0 ] 14 ( B ) ©SUSJBSR©^^ -f>FV^? 

ft«* Hi<Dj36?e«©^-r>Fy^<^ Ftufts 

*tt, 2 OSiflS2 d tv> K u;U 1 ©51* 

OJ:9«cW«#f-f 2©»«»2 d*3l*ft**r«laCc 
K$ttfc7>FUH(D?l SB^P 1 b CD^^tK*' 
2CDifflS7v:a52 c<tO*U0t?8tf;#f ^ 2*IK& 

[o 06 i ] 14 (o ©^^q^^ r^py^* 

P*C«, Hl©SeS6J&«co^^>F h£Jt&£ 
Wf 2©giSP2 d WO'v> FU;b 1 0 

^ 2<DK^SB2 d*5<tiy f ^>Fl/;H©SMSBl d£ft 
&c3l£!£#:m^aKiE£$trcfev> FWHOll IB 
1 b (D^aWSIttt*^ 2 (DfcES^SP 2 c <fc 9 *l^t 
SK^f^ 2£IfM£#£C£#ffi3fc£ 0 
[0 0 6 2 ] HStt-tCffeOHifSJB^CC^toi^^-f > 
F'J^f KOBrlBt*^ (A). (B) % (C) , 

(D) tt^n-etit/^-f > Ky^? f<d»tB8H"c*s. 

15 (A) OXJBBJBCD^ ^ > F y » FT», 13 

(a) (ommmcD-jtyjisYv^v vtmtahg&s 

BSBfgRl e«rS^8Bl d&C^2tf-fK:v> HUM© 
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[ 0 0 6 3 ] 15 ( B ) (Omtmi&OZf^ A > F "J ^ ? 

14 (a) cosssjksscd^^^^ f y^^ Fi 

> F 1 <0SI#g[*:fr|fitJ aCC^BtS^C <tK&& e 
C(D±5«:vi/ FU^<DKBrSP^?|^ft#^r&Ja«:^gt 
31**C£CCj:g. &^1 d<t&^OT&K{4g£t£ 

[0 0 6 4] 15 (C) <DSHSJKSSC[)^-f>Fy^^ 
10 h^Ctt, 14 (B) ©W6»«©^-r>Fy^<5r hi 
KtSrSBl e*SS»l d v 

C<D<fc9te-?> FUJH©MSr»l e*3l*St#*lSla 

[ o o 6 5 ] m 5 ( d ) <omiMfci&<Dzf^ a > f y ? 

Fri-t 14 (C) <DmE£&f£<D7'7<4> F'J^y F<t 

> F 1 (Omzm^ftalCftffiZ&tcC <tK*& 0 
20 CCD«fc5{C^> FUJUOKBtSPI e€:3l#ft#jfr|fi]a 

[0 06 6] 06 tt*©ffe©^JSJKJ»tC«t>4 ^ <f > 
F'j^^ FOKffil"C^>0, (A) , (B) tt-tft-eft 
h©iI0t^§ o 16 (A) <D*S£ 
ff^CD^^ W > F y *< v b "C«, 15 ( A ) 
©:/^>Fy^v F&Rtt*jStt* IBKtffw 12© 
$m*KB 1 2 c <h*ffifi;ffl 1 2 b <fc*H— ©PMMftc u 
tlI^«l/cCi^^^ 0 BP% % 8ttt#^ 1 2 
30 tt, -e-GXnlgpi 2 b, 1 2 c*S7^>*^l 2hfllJ* i 6fi6 

1 2©Kii^S:gatCftIX-rSC<fc^*a. 
[0 0 6 7 116 ( B ) O^liS^ffiCD^^ -f>F'J^f 
F"C«, 16 (A) OWBBJB©^-Y>Fy^y Fi 
Htt&j£ti % HMK^^ 2 2<X)JfflS^:a52 2 ci*S7v: 
§152 2 b i*HS<DHtttK«:UTSii^:S:«fiS"r4t t 
^^C, v> FUJH KDis + V hSP2 1 aCDgMgI52 1 
dtm2m^2 1 ci«:EI— ©RJItttiCU/cCiCC* 

40 cto^> f u^2 i %^ccjjnx-r^c<b^-c#^. 

[0 0 6 8 ] Scfc, 16 (A) . (B) K^-TJ;^ 
7>FUJH 1, 2 l©-^^ F8B1 1 f , 2 1 f i^t 
^ FS151 1 a, 2 1 ai<DP H 1tcttS/+7 FSP1 1 a, 2 

1 a ©5fe«SJ: 0 /J^©/J^gP^ Ilk. 21k ZBf& 
Ltc<DT\ ffim&lcmVi# : 7< 12, 2 2 03BBBWC 
<DC3SP«:< t^^— MJti^o 

[0 06 9] H7«*©ffe©HJSJB!SK:^*^^^> 

py^c^ FOKlit^^o I8{«7©^7-(> F y 

50 18CDt^^6v> FUJl/^b3l#ai>r^S^ia^ 
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[0 0 7 0 ] 0 7Kl7n-f <£5tC, C0^7-f>Fy<9 

3 2^Itt»1"^7>FWl'3 li*«Atl^, M 
EI^f-f3 2lt v> FU;U3 1 «r»a-rSISSB3 

2 b(DSSk:1iSlBj|SSS»K:^Sr*7 7>^SP3 2 h£ 

13»t^PSR3 2 f tC*S^SB3 2 b#*»JflE3*i, CO* 
^953 2 b&t&^953 2 d £:*>UTlff2 SttRIBSS 2 
&0*fflS^353 2 c#*R.U *ffin:8fl3 2 b, KMSP 

3 2 dfc^afjfflSErcasa 2 crjjs^w&sssftTi* 

2 j «^ntt^o 

[0 07 1 ] mflBv> FUJI/ 3 1 tt, IBtK^fM 32© 
— 4BBBCc^S3ti4^^ F«$3 1 f <b, KSP3 1 f 
tcaiSSti, mKtfrw 3 2&cjfil£*x&^*:7 F95 3 

1 ai^Ul^c C<Dis*7 YU3 1 ate, 

S&3 i f ^^g$n^*sco^i«Ma5 3 1 b ±. 

ftm~C&C<Dm\m$$3 1 b<fc«ffiggT*oTR»TSB 
3 1 e*^LTil*6;**i*»3I!8IS3 lmi, S 1 BBSB 
3 1 b<tOIBa«:»JSEStifc»2P»3 lei, ill 
9S3 1 b i^2JP^3 1 c<DIBCCRW6nfcS«a3 1 
di*«*rir»*. C(DS*8IS3 1 dtt. 7>FU^3 

*fc, »tt#?w3 2©a^3 2dfcv>FU^3 1 
<fcl5StCv>FU^3 l(D?l*ft**rfiIa«:*fLT«*4 

3 2 KHI* 418:^953 2d(Dv> Fb^3 1 <D«tfC 
#lT£Mi4fti:9v>FU;l'3 l(Clisa«a3 1 d 
cdv>fu;I/3 iottcc*fr^«*4ftO^^^-c* 

[0 0 7 2 ] WfS^5 A > F 'J * h CCtol^T, E 7 &c 
7jVr«fc5«:» W«-7> FU;V3 1 (D^* FSP3 1 f Oft 
MiS^f^ 3 2 05feS<bOSESt, XttKamMHSW 

«aifflffl»ttw»»©fi3 -ex twm^m^msm<D^ 

>>3 2hOf^*TOSIIt. Z 2 tt*aBtttt«*67 
[0 0 7 3 ] ccd±*>&:/^> F'j^v h£J3t>T, 

a»*saH3fr*4» i »t**j<tcf»2 8B#*»afr4cc 
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5te"T\ H8CC7S-rJ:5«:, SI 1 fflt*3 *5«fcU f »2 BP 
CD^S5 3 a . 4 a Klgtfcl^ -/ 3 2 CWBtR^f 2 
3 2*C*PiIUfc'7> FUJU3 1 ?>FWI/3 1* 

1 WW3tecfc^2»«4(D?t»rtJaiail«^-/ 3 2 

[0 0 7 4] ^CC, B9K:7jVrJ:5CC, 7>FU^3 1 
*?lt!fi*^l«IatC?|C»-C^> FUJU 3 10^SP3 1 
10 diWfcKf^ 3 2 0g^gP3 2 dfcEE«3i* D^S« 
. CtiCCj:0v>FU^3 1©S*»3 1 d*^ 
3 2CDlS^SP3 2 d©rtfiB^^*f 3*ff 
ffl3tf£, CtD^f 3CCJC0, »1 88^3*50:^2 
^407^353 a, 4 a CC»fl5f SiRtt*^ * 3 2<Dg|5 
^fgf^, ^Lt, v>FUJU3 1<D?I^JS€?S^ 

J:ra2Stt40^3a, 4 a <DrtS£3Ktfri<fw 3 

2 <D?fS <t cDHOB^ra S iffifrlTh. 

[0 07 5 ] cot *WBNBffi^a53 2 c ©SS»C 

KJRT4»JR»r**aittjII«B3 2 j aW»flEStir^4 
0T N S2^4a?:M«g2iW32g« 
SLrW»^^«*SJB(taXn:»3 a , 4 a iSltfoFf 8 

[0 07 6 ]^ HI 0CCSkTJ:5«:. H9<D«a8^ 

*»7S-tt, r#f*-f i^axsj *«*7-r4. co r# 

30 ^2g|*t4(D^SB3 a. 4 artJHiBltt^-f 3 2<Dm 

2mmu3 2 8 0ftm±<Dr$( l c£cx^tcffims( r cm 

/c, miR^A 3 20y^>Zy^3 2h<D^7b(iCmfh 

l«Ptt3*sJ:^m28B«4 <h^#r 3 2CD^2i§^ 
MSP3 2 gil«ft^ fl fit, 7>FU^3 1©^ 
>^ F»3 1 f aWWJW*^ 3 2 05feffigPtC^*r^. 
[0 07 7 ] ;XCC, H 1 1 CCtST J: 5 ^ ilO ©1*«8 
40 ^e>3 6CCv> FUJI/ 3 1 *?|*ffi#^IajatC5IC^rai 
ttsK^-f 3 2©*iattlH»3 2 f *fflIS-H:r r^^ 

*TSla«:5lt*rKK»3 1 etSEK^WCiiCj;^ 

[0 0 7 8 ] C ©J|j»Jf$aS<D^5 A > F y ^ v V l,c£ti 
tf, WR^f 5 ^ 3 2<DJ1«i»iaiW3 45<fcUW2»t# 

a 3 1 (C^Ur^RM^SA^a^iSWfci 
« «c fe^ 1 flW 3 J: 2 mt 4 OTfcr ^> C t tfi fx 
50 *S*g«r©««?Kf f -f 3 2 05^1 <!: 7^95 3 a, 
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[0 0 7 9] *te. »ei^Cc»iai$»3 45J:tf»2»tt 

SftHCcBffiStiiO-C, »/"<?F©!Tj£ 
' [0080] ^ e>tc, IS^M^f^ 3 2 coa*ifiicc 

«H»W«:«ftr*©"C, ^l§PM3(D7 : v:gP3a<!:ll2 
a, 4aCC*V*«*^rfc»«6ac<:»iap»3<!:»2ap 

W4 t3&srtir*MS3 c £*s«ct>. 

[0 0 8 1 ] 2 rsK^^^SXaj #l!f7lfc« 

XHj {Cs2*ttv> KU;l/3 r#rw 
B#6cf^fflS-&4£*^a< , *MSH*k:v> Fu^3 l tc 

[0 0 8 2] &*5, **9J<D^^-/>FU^<9 hffil 
Tl>£3lt£tf7w 3 2 tv>Fu;l/3 l iO®M»3 2 
d. 3 l d<D^«S7<DJ:^*f*-^-ff^mtc, H 

l 2 CD J: 5 ScKffiPJa«*W0fcJI5tt©S»»3 2 d , 
3 l di urfecti^ 

[0 0 8 3] 

z> a > f y ^ f cc <t n«, aitt^f 5 * ©sawsawte 
[0 08 4] v> f isMt* mumtittf-r 4 <o— mrntc 

3B». OTB^? F»eciMS3n**8l©»llP!aB4, IB 
llB»J:0*Ba«:»flE3nfc*2K»i. fuf Effl l BBSP 

[0 08 5]aS»tt, *HH«i*2IHWi©UICCj& 

[0 08 6] v> F UiHt ItlBHaitR^-f tcJfasti 
F«&*«*.*iifctc. BuiB^^^ FSS«, f}E^* 
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-5fc*«:«J*sn*»2B»4*fll*rc>5©r, 
[0 087 ]^t7hSB, »isaccKK3n*»Ka 

/J\g-c*4<E>T?, ^>FUJWcB#*flPffi3tf4cite 
10 iOWRI-icimi. 

[ 0 0 8 8 ] m 1 IHSP©Wrffi«/P fcffES 2 HSflCDIKffi 

[0 08 9] mmtL£»2MKtit* ffl&?—'*J&Rtc 
H?fB^ma5<i:OfflScom2 7 : v:a5<b, »»2^»(D 

[0 0 9 0 ] Si»K3:«tt4Hr**©-C. SS*W«:KS 

[0 09 1 ] «ltt«Slitt* 4>tt< <kfe«*MSSPW49l« 
30 iCCcfcO^Sn^Wrao^fsrWIEiRtK^ 
-/©I^aK:j:03lcaiSti4**3*Wbr^4©-C, fifi 
feKDffias $ T'-HKC EST 4 C <b 3Wr * 4 . 
[0 09 2] »2^9J«:»j£-r*aitt#f s 

[0093] atR^f" ^ *©^»3W7 ^ >^w^ e> 
-y ©tDx^sa-c* * . • * 2 ^:»*« sst 2 »Kn 

^^Ojl-BtOBOBBO^iO^^Ji^fc, C 
<DB«CC J: *W*Wf«*SBin* 6 »*ffi Ute«J»«:RjR 

[0 094] (RJRffltt, 7 -7>^C07 5 v:a5^na5«:7 f v:a5CD 
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^llHSPi. «lH»J:9fflgK:£lft£hfcai2f98 [04] H 1 ©^9 > F F©3e&W*»9I/r4 

t, iaie»iiiHgiJi02)psiJi©ffii{caw6nfcKMgi5 tc&xom-c&h. 

Ci*t*5. [17] *»H©^^> Fytj F©ffi©3SJBB*4 

[0095] mfrKfw «. atrial 2 ^gp^itf&rsiii 10 mnthtc^><om^^i>. 

zwmt&teisnzmmc&zisimmwm&woft [08] i7©^-r>F yc* F©*w&*BM8-rsfc 

£{c. C ©f;lK ± l,*Jij)§aA«r B 1A>f, Lfc35 [09] H70^7-/>Fy<? FOlBS**!l«fe 

WM&ra£9ttfcJ<7 s -r &K£Q}BA3tiSMII<Mflfll [010] 07©^5 -f > Fy<» F©*MS%»wr-5 

r*MttM%ff*.-ci>&o-c. «aB©«s»s-c5fc»r [011] 07©^^-r> F'^? F©*MS*ttwr4 

[0 0 9 6 ] -7> F l/JMJ. BufBSStttfr ^ ©-ffiSPtC [0 1 2 ] 0 7 ©^ -Y > F <J i y F ©SE»«*ttWr 

Fgp<t. f»cc**§s*i. mrsasg 20 ^?cst.©0-c*^, o 

K:»»;5*i3W 7 F»£S*U + 7 h [013] S¥ti©§3.-f F©«W8*ttWT4?t*© 

SPB. «E^» F»Cca9S3n4*a©*lB»i, 10 HT*S. 

i M j; o Mstc&iAdtifc* 2 buibh i mm [014] fifefc©?^ -r > f >; *« ? f ©*&*s*i89if 4 

i^2P95i©ra«:SW6nfcgMa5i«rfll^.> MES fcat>©0-C£>5 o 

HSPB, iiTE»H«aBi»2BWi©IBI«:»RS3tifc»f [015] 8£*©^^ A > F 'J *< v h©Kffi0x:-&£ o 

3eftft©«»Hr*4ii*»K:. WflHWKtf?* •/ tt. * [016] mtCDzf^-O K'jtj F©*iM&tftB£Siig 

&©m i -KUt. mm iKmwm&zftuxmm-r -rztLit><D®v$>z>. 

4. fi«IB^17 ! v:a5<fc , 3*fflS©lg2^g(5i. tef^^SP© [01 7 ] fi£*©:/7-f> F!C<j FKf^fJ^R 

■CS>0. mriB^^"f ; -f©^M®J;0HfflB-7>Fi-JL-© 30 [W^©»W1 
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tfi««M] m*&mi 7*o2©a3eccj:4iiE<D»« 

[»P1K#3 *5»n»2K» 

[*fTB] ¥fiJU 4^6^70 (2 0 02. 6. 7) 



- »f!?1 0-29 9 7 3 5 

[&BQ]«10f 11^1 00 (1 998. 1 1. 1 0) 
[*K1*H*3 &^f*£^ 1 0 - 2 9 9 8 
" [fflBBHt3 t$M¥9 - 1 1 3 0 6 5 

[a^i*^sii7flg] 

F16B 19/10 
[F 1 ] 

F16B 19/10 D 



[SUB] W-f&l 4^3% 1 40 (2 00 2. 3. 1 
4) 

[^fflJEl ] 
[«E*tft«H*J HIMF 

> F hCD^> KU 

&:/^> F y^? h<D^> F WMcfc^T, 
buIB^> F WW£, «SfeB#tc^> F loJWmWtffjfo 

buIB^> F HfrsaWK*^ -f 3 ft 

E^* F»8caiSSti**aa)»lB»4* snmsj: 

9ffls«:jfj«s3ti/c^2iiHSP<h, h&e^i issues 2 jh 

Fy^v F<D^> Fl/JK 

c\ BwaatK^^ ^Hjg g n & whi * r i > s c <h 

[»3jai4 ] v> F wi/£ftiilLTl2r?> F ujmc <fc 
9 TISSUE g ft 4* ^7>f>FU^^F(DlWf^c 

-a 



wewk#?v *s<dih i ^spi . mm i ;*awcK 

WCi^fiftm^^F y^f hOWWitf? 

ta^> f u;i/©®MSP©*»fto^a^^"c*^c <b 
%«ait &m Ajm^'y 4 > f y * f ©aw 

Offitt^JfJgfti, «-f>F'J^FOitt#f^ 

> f y ^ FOlWf^ 
[ MHOfl 7 3 Butam 2 7\^*mf&? &® 2 «3KIH3Ptc 

KJR8l5%«^rii2>C<h«:^»<S:'r4«*^4Ef80^ 

-5 >f > f y ^ ? F©«ttfrK?w. 
cii^s 8 3 tt0»*ssB»K-#«*> 6#a oriwsr 

7>f>F'^-; ho 

■7> FU^iSrfllitte^^-f > F y<? Ftflfc^T, 
OTBv>FUJW*, WEBRJK^^-fO-flieBCcaSlsn 
-6^^ F8Pi, gg-^^ F8P«:aJI*g*i. iiuEIRtRstfTW 

E^^ F«0ciBttS*i**a(D*llH8Bi. * 1 «»J: 
»)«B86«:»fi!ESn/c*2mgUi. «TE» 1 PgP<hll2 H 



^5Ci4««if4^7^> F'J-** P- 
_i*£v>FU;V££{f£/t:^^>Fy^ hcc4sc^ 

WK #7= -f ©KSKc 

«a5^{ix. r i> * c <b -r 5 ^ -r > f y * 

ho 

[«t#E 1 l ] iWiaWKiiJhSlR*^^ 

[0 0 0 1 ] 

Ci^jrS^7^> Fy<* P, ^7^>F'J<?h 

swf^ciu, 4#cc«^?««<D»ttcc»aa^>F 

[0 0 0 2] 

«B»> 5 1 #t*:x~* F <«36tWfaWAor^&» 
F 5 AZtizmOX^tt. 

[0 0 0 3 ] £<DV<v F 5 4«, {Ml5j±£ 

w 5 5iCO#f-f 5 5*«ttS3B-r*v> 6 
[0 0 0 4] WBtff** 5 5tt. "7> FUJI/ 5 6 
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8B5 5 a«r«jLT^4. S«IBv> F WU5 6 5te£sK: 
5 5©S«*rffiJB§1±<&^* FW5 6 a*J<fcCf^ 
~y FSP5 6 a©»*0c^Hi"r4l5iaoRa8B5 6 b£« 
x., C(DRttfiB5 6 bCCB3»jftaccffiK3nSfSn«:Jf5 
J&bfc©fr§P5 6 c«W6nn^ fl 
[0 00 5] C<D<fc5%:75"f > F'J^f P£fflC>T, 

aowfisptfr * *»iws*3fcj:cf»2ajtt4 **$*s-r 
4tc«, 014 (a) ^-rjc^cc, y-***- 

5 7tcy<?P5 4*SafU ^^P^-Cfe4miSP« 
3*$<fciy»2SP«4©?v:0cMOiityo Si 4 

(B) Ki7jVrJ:9K:, !/^?>-5 7©^>F^ 
7jk) ^Sot7>FU^5 6^a (II 5#M) 6C 
5 5^rJ^SS-t±€> 0 ^C, 014 (C) 
&C7jVr<fc3te. S6CC"7> FU^5 6«r5Hr*-riKBrSB5 

6 c^6M^t»^7-r^, 

[ooo6]if, ^-OFy^^Frs^s^i 

X Ptf T^Stc^^at^SO^Jfli^'-S 
[0 0 0 7 ] 

[^BJ3*W&U<£5<t^£l*K] LfrLK&h. t<D£ 
9tt^-f>Fy^<^ P£#f*:x~v F5 2^ffi^^ 
^ F 5 3CCftflar^>W:«, JW\ X**7":x~? F5 1 

[0 00 8] EP^>, 0 1 6K7StJ:5K:, S63fe0^7^ 
> p y^c > F*c*y^r«, JlftlSaKaitR^ -/ 5 5t» 
1 SP« 3 ROW 2 SMvf 4 <b (DHCCGMBI S W» 

4it^c c »iaPtt3Ra e »2 8i5tt4<D^:a*ait«# 

[0 0 0 9 ] »2BPW4K:RIL/-C«, SWf-/5 50 

5 5 i^2SUW4 i©ffl«WtefiLflH8«tt«fc*i4*i, 
5 5i»lflW3i©fiaH««l4, 'J^F 

0^0,016, 1 7^-Tcfc^^ia5«3*5<fcC>*^ 
2WW43&S.' WtfrfrTw 5 5tC»Ut:^llr**#A* 

5 ifg i gp«3 ttfflwwtcBWa s <Dmi&t9ibi,x u » 

[0010] t$#S*F 1©^^^ ^RfiSSitt. a=K 
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fi»tUi^#*S. oiO, f?llSP#3<biff2SB 

Softie 

[0011] tcc#*W©gWtt t *HS«K£C"C^ 
fcBMB*tt<U UPXffiRWfl*«Wtt*ai*5 Ci*s 

Sir fctt»W«:fflJBaaE<b©»4Ltti»l»*S*ff 5 c 

[0012] 

isswfc— #wa>6» A^TStts-r £ ^ ^>f i j<^ 
seau wcc J: o ^ s ti x z> mm 

[0 0 13] Site, «*3S2©^^>r>Fy^y h<D~? 

stis-^^ F»t, be^? Fauccaassn, «e»r# 

f^»I3hS->t7 FSBifcWU + 7 FSB 

B. SufE^^ FSBtcaassn**scr>»i«»i, *1 

JH3BJ:t)jfflSCc^3nfcS2IHSB<!:, itu IBUf 1 HBSH £ 

[0 0 14] */c. IMS93(D*/^> F y-^y F©3i 
Wf-fB. »«SttSW*cc— *«3^6#ALr«MS-r* 
^OF^^oS^f^cm, ifiSSB^cv 

[0 0 15] itc. 11^4(0^5 OF'J^ hOl 
K^f ^ti, v> F Uil'SffilUtR?^ F UJKCJ: 0 

[0 0 16] S/c, ««3«5©^^>Fy^<^ 

«\ if 4 sek<z>^ -y > F y ^ ? h ©iRtR 

fulfil > F U;l/OlSft»<D«*4ftcr)**«tt^r *4 c 



[0017] £/c, «|3j8B6©^-f >Fy<? KMR 
R#f^t ^>Fu;i/*#ilL/TS^>FUJi/«:J:0 

[0018] |f^7CD^5^> F y<* 

^ * «*3a 4 tats©^ a > f y •< v v <nmK 

[ooi9]i/c »*3a8©^-f >py^<9 f©« 
< « , WWSWWfic— 6 »A b r *MST £ 

^«f> f K£*>i>t, mig$$^^ Y\sMim 

[0 0 2 0] S7t, fi*3l9<Z)^5-Y>Fy-^^ H*, 

n/cf£2jpsi^ «rE»i«aBi*2B»t©raccRw 
*ScDmi7\gP<t. ia^i^gpocKMgp^/ruraM^" 

4, filB^17 : v:SPJ:DMlCD^2?v:?P<b, |g^2^CD 
[0 02 1 ] */c, 19*311 0(D^5^> F'J^7 h 

^tt. «fE»2^»*^T**2«l«IHSB«:*jW6« 
[0 0 2 2] */c. tf^l l©^7>f>F^^ 

^ ^ (din muxtmvi#7 : < *5^> f 



.1 *l 



[0 02 3] 

[*!B©SUS©»»3 6TF, **?8©*»©»»*:Hffi 
-*#JHL-CBHP!T4. ***** «*Lfc«Ktt«WtiBW 

[ o 0 2 4 ] m l tt*»9i©iOi««l«:«*>S^^ ^ > 

[0 0 2 5 ] «SBWR#^-f 2 tt % v> F 1 £»M 
8»t3*J:C«l2a*f4> KSST*^ >S?«2 h * 

5««©a«»2d*(iir^6. bp^, %vs»^<om 
i a tflps* 2 f t<cm i ^src* 2 b $ 
*u c<D±mKU2 bcc&aas2 d^un2sra 

S*XTI>£. fifBfflS7\^2 cCDSfflffllJtCtt, BJStcJ: 
£W^*W*HS (01 6#M) ^6tt#HJL*:gfc& 
^:^iR*r^^«^*^ : K^2 i*s, tB&fttf2 c 

tc^f^i^f^^ii, Ep%«2»tfaHS2 * 

*SWtt<fcBMfcJ^-t 2t*cJ:9»J«SftftBMS©iB« 
*TSH*#tw 2<DK&fc<fc^#te^*3ft**#3 

^fin^. «riBaaw2d«0fjeftis. *jmbb» 

[0 02 6 ] fufBv> KU;H tt, 18^7* -f 2 <£)— 

gpKi^sn^^^ fspi fi, Fan fic*$s$ 

SRW^-f 2&C#S3ft£W:7 FSSl a<b*Wl/ 
tl^ e C<7»*? h^Pl a». F»l f 
n€>*S<7)^ lUBPlbi, 9 1 1 b «fc Dffl&tcjfc 
ERS*ifc*2IM»l ci, »1JB«1 b<hHt2JP3U c 

MSBldte. ^>FU;ul<DSIfcl6*#faaic»t/r« 

d&-7> FUJH <b|SHiCC*7> FU^ l<D3l#J£#:£fa 

[0 02 7] MfBv> f 1 CCtt. 1 d 

U7> F u;b 1 ©*/J^-C*4a«r» 1 e 1 
d*SW/C^7 FSB 1 f iS*H»JK:i3«Sti-CJg6E3n 
tl^ B c<DKW»l e««|ifi^JBr»S^l dec 

{iS%iEJitcR^rsCi*ST#So 1iirlEKM«n d tt 
BTEftBL *SIJfe^-C«v>FU;HCDtt^UT4 
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[0 02 8 ] mB* 1 PSP 1 b B % tttt^ffttOJVS K 

man c»ai 4tc^-Tcfc9tt?' + ^ ^r&if £n&„ 

liufBfil 1 HSfU b©KBa^6»2IHSBl c<DKffiS£ 
»l^fc3B«®Rtt. wK#fw 2«:»Ar*as»is»t* 

[0 0 2 9 ] H2 (A) K^rf ±^C, C©<fc^tt^^ 
-f^F'J^hfcJB^t:. tt»ISBI»t'C*5*l«W*3 
4jJ:C^»28W5t4*»*SrSK:tt % 5tr, ^lSP«3fc 
c fcO*^2SPW4(D7 ! v:SP3 a, 4aWf^2fcJ:D : 
StK*7*-f 2tc*HIUfcv>FU-iH ^>FU;l/2 

K1, 02 (B) ffitfci^-f 2<DK^»2 

div>Fujn<D®MaBi d^ES^^. cmc 

J: 0 v> F u;n cd©MSR 1 d ^ ibWRtf^ -f 2 <D|g^ 
352 d©rt»^J**f 3«rfBB3-l**. 
[0 03 0 ] C©J^*f 3(CJ:0, »1B5»3*jJ:c;* 
2Wt*4<D?C»3a. 4aCC»j£-rS*2IB«IHSP2 gr 

T s ^>FUil/l©?l*a**^*<ft*iifetc, 
3a, 4aOrta<k»2WtRW»2g(W1-S<5:©IBO« 

[0031] ro±*mnm'&'R%f>2 commmz. 
■r*«yR»T*4aii««W2 j ^w^nti^OT, 

fflS/vgP2 cft««-r4»28M«IB»2 g«ILtW 
S^«*s««Mg(*©^:»3 a , 4 a £»2»tWJ»2 g 

am^, L/c^ot, »a**BWBS<fc 

[0 03 2] cOA^lt, iStt^^ 2©»1IH8P 
r^r^ffiSXflj iBBBIS*3iS*-rS 

oifflt^iam3fc<to«2s»*4*»ig-r*ci*«a 

^iit^ WK^-f 2©IKg»»CcJ:>5B!l«#f s 
a 2<D^@<bmiSPtt34s<fci>*S2a«4©7\§P3 a, 
4ai*s«»ShS. ^> "7>FUH^$e)^^ 
S<Ci^cfcD, 02 (C) CC^-T<fc^tC, v>FWV 
1 <D*/har*SK»rSB 1 e TttKS nrBjgA^7f 

[0033] c(dh«sjk«o^^ ^ > F »; "< * F tun 

tf, WKsK^-f 2CD^23StOBSP2gCD^Si»lSI5W 
3feJ:a*^2S15«407 : v:^3a. 4 a i©IHCC»IHS*s 

4- 



*»At"*WWI»W©^*3 a , 4 a ©7t2**6#K: 
[0 034] J/c, »tt^CC*UH5t3*5<fcCf*2fflW 

[0 0 3 5 ] £ ^a^aitt^ -< 2 ©Suffice tt 
««WW8*T*©-C\ »1^3©;*SP3 a<fc»2S|5 
«4C!>^BIJ4a < b^SttWCClH^3n5<Dr, 7CSB3 
a, 4a6CjB^*orfc«BBa«:»l«M5t3t*2» 
t*4 t#r*TC*M£3 ft& C i 

[0 0 3 6 ] ttte, iR*f^2i7>Fl/iHilt 

jWSKIA*. »IHl£JtfflK3R*l»©J I S»» 

chit, rjIS G 3 5 3 9 J ifit>£ti(*+ C<D*P<D 
2Si©^g^ (HRB) (D«l»**^> Fb;HCt 

[0 0 3 7 ] &te, BKD^-Opyo; h<D3StKtf' 
* 2 il>tt < i t> 7 7 >2>® 2 h fcR#fl»D4ttlW 
ffe<Dgfl#<J: 9Mt#W^lWWM^2 e <b b ^ 
> F 1 ^ v F#«tt# ^ -f 2 CDSH 1 aStRIBSP 2 f CD 
*S^aP2brt«:fe<'0iit?ct*s&<. ScSL-CH® 
*tf 5CiOTt4, ttte, Kr8BiS*a[8l5^2 

"CSS. 

[0 03 8]13 ttffi©j|*B&»iC«to4 ^ -f > F U 
KDWrBHT*?), (A) tt£H*EL (B) 

F r tt, 0 1 © Wi»WcHr<-C ©MSB Id, 2d^S 
fto-c^s. c©fBBI»r«, 03 (A) , (B) fc 
7jVfJ:5K:* d. 2d*HrBnatt«:»J«Ufc 

[ 0 0 3 9 ] B 4 tt-e<Df6<0|IJ6JK»CC«to*^7 > 
FU-^9 KDKffiH"C*«J. (A), (B) , (OB 

(A) <0WBI5J»D^^-i>Fy^y PCCtetvt\ HI 

coiasjess©^^ ^ > f y "< ? F tS&4^«, ^> F 
b;i/ 1 <7>KMSB 1 d*v> FUJH©SI#Jft#*flaK: 
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FujuoBHWI d*gi*t6**rfiaaccasts*rt> 
■7>Fl/;H©»m»lb O^jWWR*? 8 2 cD*ffl2 

[0 040 1H4 (B) (DjOBB«D:/5-f> F y*<? 

ri&tt, RtRsK^-f 2©Sft»2 d*^>FUJH©5l* 

<DJ:5fc«tt#^ 2©8MBB2 d *5 a «c 

iE£$t!:T £>v> F 1 ©SI 1 1 b ©#*s»K# 
2<DMWk^2 c £K)*:^<D°vmVt#7 4 2*W3l 

[0 04 1 ] 04 (O ©SW*«©:^4>Fy'<* 
p-Ctt, 0 l©jOII»lB©^^ >F«^9 F£»fc* 
5H«#f s ^2Ol8«»2dteJ:^>FU;H<0 

2<DK^«P2 dte<fctf^>FbJl/l(DKS«l d£=* 
35 1 b (D^mRtff* << 2 ©ffflS/v:^2 c <fc 9*l>©t? 

[0 04 2115 «*CDffe©j|ffiJK»«:«t>4^^ -f > 
Fy^yFORIHt*^ (A), (BK (C) , 

(D) B*n*tl^^-f> F^7 h(DiIi-C^^ 0 
05 (A) flMOBP»©^-f>Fy^^ h-Ctt-. 03 

(A) ©SBW»»©^^-f>Fy^<9 P&R*c4j£tt, 
fflfflfan e£g:M§Pl dCcaB»S«rccv>Fu;H© 
g|*a**laIa«:^(ltS1*ytCi«:*4, CCDcfcMc-e 

> F b;M cd&BtSPI e£3l&l£#:£faaK$>8i;*i±£ 
Cited; 9. 8:^331 diSteb-cRWrflLKftRJE-r* 

[0 0 4 3] 05 (B) OSOBB»©^^>Fy<y 
httt, 04 (A) > F Fi 

> F b^ 1 ©3l*tt*#fl!afc#«S*fcC tic^Sc 
C<Dct 5IC7> F UiU0WttlR»*3l*t6**lSl « 
$li^CiOCj:0, aa»l diSftttb-riKBrttBSSa 

[o 044] 05 (o (omfcfci&vzfz? >f > f y ^ ^ 
htit 04 (B) ©jat»«©^-f>Fy^v f<l 

Htt&jSa. ffi^l e*as»l d«:it«3 

> F b;l/ 1 ©9l#Jft#*lft o6C»«S#fcC i^^)^ 0 

[ 0 0 4 5 ] 0 5 ( D ) (DmSJKfiS©^'^ 4 > F y ^ v 
FTtt, 04 (C> <0SBfc»J»©^^> Fy-*? F i 
.KKV1 e^l^SPl d^cdl^^-l±T^-7 

> Fb;l/ 1 <0?l*ft#*lPlatc^HIS^cC i«:A?>o 



[0 04 6] H6«-5-©ffe(D^IJfiJKS8K:^t>S^7^> 

KDKffia , c*o. (a) , (B) 

^6 (A) co^SS 

»BO^-f>Fy^9 b~C&i. H5 (A) ©^JSJ&JK 

"ffl&^SP 1 2 c i*8Kn:fil$ 1 2 b ©R*tttCC L 

tH^*«ffil/cCitc*5. P^v SMfcfrr-f 1 2 
tt, -eO/vSP 1 2 b . 1 2 c^r^l 2 hW*>6f6 

[0 04 7116 (B) <D$mfei£<D 7"? > F D ^ y 
16 (A) CDHSBgJBO^-fVK';^^ F£ 
Rtt4j£tt. SStKtf^ 2 2<Dffl@7\352 2 c <t±S7\ 
g|S2 2 b £%mWDF]^fcLXmMK*ffiti!&Z>£± 
fcOC, v> 1 ©Vt^ h^52 1 a<DKMS&2 1. 

d£ff!2)P£P2 1 c <h*BI— ©RiltttcbytCiK:* 

f u^2 i sssccflpx-raci^-c**. 

[0 04 8 ] ttte. 06 (A) , (B) tC^-Ti^C, 
7>FUJH1, 2 KO^v FSP1 1 f . 21fi^>t 
?h3Ula, 2 1 1 a, 2 

1 aC05feffiSJ:D/hSO/hSgi5^1 lk, 2 1 k*JgfiJ 
L/c<7XC\ «W6flWC3B«#^-* 1 2, 2 2 

[ 0 0 4 9 ] m 7 »*©fl6©SiS8®SSK:#t>S 75 A > 

^ v 11 1M1 0(Dtfc^#>6v>F WU£3<E>fc:3l£ 
X$>Z> 0 

[0 0 5 0] H7CCtSTJ:9«: % C(D^OFH'; 

3 2£Ht£^JfJ-r£^>FU;l/3 1 ££{ix.Tt,>£o bu 
KJRtfai*?^ 3 2W\ 7>Fl/^3 1 £J¥iI"T&iSSB3 

2 b cdss ccadwsawstK: ^g-r S77>^»32h* 

ISS53 2 b<DrtaccttJ»S*a^*4 
^R©&M^3 2d£ffi*ri>£ 0 9c$m*)<Dm 

l^ttlBSP3 2 f K*^»3 2b#J&S3*V CO* 
^353 2 bKl£^gtf3 2 d £^LTSfl2atfcP3&3 2 

g©ttg;*»3 2c#»ftU *S7\gP3 2b, 

3 2 d*5cfco'ffl&7\:9S3 2 c-c«ii^^$nru 

49H*iKW3 2 j w^^nn^c 
[0 05 1 ] fulfil > FUJI/ 3 1 gH*#fw 3 2 CD 
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-4Ba»cS«3n«^9 FS3 1 f F»3 1 f 

tcii^n, wr#t** 3 2cc»asn*^ + 7 fsp3 

1 ai^ltC^. CO$/t7 FSB3 1 F 

gp3 i f tciMS3tt*^<D»im»3 i bt, *mm 
nmxucom 1 ipsp3 1 b tmm&x$>^xwag\%& 

3 1 e*jtLXm&2tiZ>?$3m%l3 Imt. 
3 1 b<tDftia«:JB«3nfe»2B853 lei, 91 ■ 
gfS3 1 b<bffl2IF5gR3 1 c©PJCcRtt6ftfc&IMH53 1 
di*Iit^5, COSM953 1 dtt, *7>Fl/^3 
i©?l#S#^atc3*Lr««ffi«:j&fiE3nTC^o 
S/c, IStfoKfw 3 2©©^SB3 2 d FWU3 1 

£HSKcv>FUJl/3 l©?l#ffi**lpJa«:*H/-C««4 
M^^ntl^o BUIB^»Ta53 1 v>FUJl/ 
3 lC0*/Mr*Sc *fc. S7^T<fc^CC, «Htf# 
7^ 3 2(C«itSSaaP3 2d<D-7>FU^3 1 OtttC 
*rr*«*4ft<fc0 v> FU;U3 1 tc«ASa^BB3 1 d 
CD"7> F L/^3 1 C[)ttK:JPtr4«Mft©^»'* s * i "C* 

[0 0 5 2 ] lufB^-7>f> JFV<y FCcfelvt, Ml dc 
jfcjrjiStc. Wtt^> FUJl/3 lO^^r FW3 1 f 
liSWf^ 3 2CD5fe^^CDffigt, X«IKSffl«S*SW 
SftSPOfi S TrtSMW6aM*o-&W-JW s S . Y 

itff 3 tetftfrr &g £ , Z 1 ttKSHI tefiKfr y 5 > 
5/32h coaH*rcDffiBt, Z 2 &*H#$RJ*S{iga>e> 7 

[0 0 5 3 ] COJ:5ft^^-{ > F'J-^sr F^fflW, 
«fi»»Wt* 1 SB* *J <fe ^>'^ 2 6 «: 

9cf. HBCCS^rJ:5K:. * l W»3teJ:CXfp2SS 
W4CD/^SP3a, 4 a tCiRtfcFT* 3 24si:0^g^r : 
-/ 3 2tc#ab^> FUJl/3 1 *7>Fl/^3 1* 

lW3fc^^2W4(D?\«lli^f ^3 2 
<0»2»ttlB8B3 2 g<D^Ht©IHI«:ttHMHS*sftl>'C 

[0 05 4] ^XOC. H9CC^-Tcfc^CC. v> FU;b3 1 
tt\£iti*jofaat e Ct}\i l *X-?> Fl/^3 lCDgMa53 1 
dSWR^f 5 -/ 3 2 0)g»W3 2 dCCffi«S#, Bi^£ 
BB*6*rSo cnCCJ:Dv> FU;U3 1 d#> 

hmvttff * 3 2 3 2 d ©wa^fl-* f 3^ 

ffi^-ti^o CO^f 3tcd:»3, mi6P«3fcJ:a e »2 
gttt4(D^SP3a, 4 aCC^jETiatt^-f 3 2<OBB 
^fgr^c ^Ut, -7>FW3 1(03 1 

<tO : »2a5*t4<D?v:aJ3a i 4aOrtiiS^f^3 
2 O^fS i (DPa<DBSPa s 

[0 0 5 5 ] C©i #IWBfflS?tW3 2 c (DS^fiJK 

6- 



SbT^^a^*«^*^SP3 a, 4a ^StR*^ 
^ 3 2CDW§£(DPig<DI^ 

[0 05 6 ] ^ 1 0 ttC7T\~$~Jz 19 (DKSSjSp 

63 6CCV> F U^3 1 «r?|*fe#*|fi]a«:?Ki*riKS 
^*«7S-fr. r^-zl^SLCSj «Tf^c CCD r# 
fwK&IflJ jMHTUfcttBtB, Kl 1 SPtt 3 :te<fcO' 
^2SWt4(D7\§P3 a. 4a«H««#f ^ 3 20* 
2»tmBP3 2 g©J1-SiOIBCC^C;r^}fc«WStc» 

n/cWKEnau3 2 icc^o, »2aK«»3 2««*« 
ufc^#iWBs©«»*ra^rt"*. checks, w 

iaMs*3toJ:Uf*2SlJtt4i««#f r ^ 3 20S2I« 
f8fW3 2g<fc«?S»-r-5>o v>Fl/^3 1(D^ 

^ FSB3 1 f 3WBtR#f-# 3 2©5a*fiBK:^«r4. 

[0057] aye. a 1 1 oc^-r <t o a i o ovtm 

3 2©»l«tflP«3 2 f £®S3i*T T^r 7 
*fila«c5l1r^"CiSK»3 1 e-cKKSi**CiCCj:5. 

[0058] ca«afc»«©^-f>Fy^9 

tf % 3 2©i1«fcWl«W3:feJ:^28tt# 

4 CDTXSfl i <DPil &C[^P B 1 S ^ <^ £m > <DT\ «tt# 5 s 

fit CC 691 1 SW* 3 <fc O'Sii 2 BB« 4 tMS^Bsrt £ C tW* 
C>. EP*>. ttlSWOWfcttF-f 3 2Q*Hl<t;*;3P3 a, 
4aiOIB6c*f§3W*-o-Ct>, »*g«©gl$Wftti«9E 

[0 0 5 9 ] *fc, »ttl©CC*lS»t3te<fe^2a» 

<D±, tfcSfcitb^ratfatf^-f 3 2iS»SieSB*5t<b(D« 

tt«4>tt < T 4 C £ &M%zZ> 0 

[0060] $ 6oc, mmtmvttf? ^32 ©g^tc 

KaJWffc^-raor, lfll^tt3CD7^3a<>:lit2 
«*f4©;^»4 a<fc#SttWfcRK3*i5<0^ 7^3 
a, 4aKlW*^iW»K»llW3i»2l|l 

W4 i^rtiriiMSsnsci^a^. 

[0 06 1 ] r#yw#ax«j #«f7Lfc» 

IgJ FU^l/3 l©?l#at*<5: r*'fw 

ffiBXgj &Ci#g&v> FUJU3 \<Dm%iti£t)£*m 
^c^ffl§#^^^^< , tS*SB#ccv> F u;W3 l cc 
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[0 06 2] &4b\ *#WB<D:/^ -Y > F »J * h #W U 
T^mKtfrw 3 2 £7>KWl/3 1 t<Df5M2$3 2 
d, 3 1 d©BttttH7<DJ:5ttf"-^«^^ H 

i 2 cd j: ^> ttRffina«**ufc»«©a«su3 2 d , 

3 1 d<htyTfc<fcl>. 

[0063] «±ocfci^T, j* 1 mat* 2 

[0064] v> f ]sMt % Susaaw*^ -f ccwasft 
F9$ct, r^*? f^©— asccjMSsh*^* 

K»i*«*Sfci*>«: % BuiB^f^ FSP«, IWB-^* 

/J^-cfe^cD-c, v> FWWc5ft&ftf¥flJ3*4efcfc 
[ 0 0 6 6 ] m 1 P«<DWrffiS*> 6Su^ 2 HBSPCDKB 

ra*^K:aiaf>5C<b3&s-C#4. !5^gPim2P§|5<h 

Tilt 5 c t tfi-c* 4c 
[0 0 6 7 ] BttftBWt. Jl>tt < <h 4>^*SgW<t^« 
tf^J iCCJ:0JI5lR3n4lMO*W*'CfrBa«tt#f s 

[0 0 6 8 ] »tti»B, *2^»K:»j£r*»tt#f r 
[0 06 9] v> F WKWK^f 8 -f (O— ^P^C 

1^-^^ tcjpasnsvir^ Fgp^^wu, ^>t?F 
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llH»i:0«SCC«jER3ti«(l2B»i. iulBlg 1 

fMBm;ft»J:9^<D*2^»«fc, R»2;*»(D 
ffiSB«:Kltfc7 7>^fiP<k?:«^, liufE8iiSH£ffl$4ffi 
■C* D , mrlBSM**^ J: 0 HulB v > F U 

<t g /j>a©/j>aaB»*s* 4 cor , «6»acca«# 

[0 0 7 0 ] 

[0 0 7 1 ] v>F UJUtt. OTOTKaKf* -f CD-SSf50C 

sMSsns^? FWi, be^* Fswcsasstu uiaa 

SKi, »E^9 F»«:ifiBSn4*8l©Wl»B8i, W 
1 SBSB J; 0 aaS^cjffJ)?£ § ftftJH 2 HAS £ , ffiTElP 1 
iI2Mi <DH»CRW 6 n/cSUSP i l> & <D 

[0 07 2 ] WRstf^-f tt, 1 7\Si^ Rfl£ 1 

<o% 2 ^ t . mm 2 ;*«D4B»«:Rwfc 5 > ^sb t 

£ffi;iTC>£<DT\ BUtt^-fORaSSCc^^FU^* 
[0 07 3 ] SitKtff 1 -# ORftaJ©«»ft 0 v> F U 

[0074] aw*** 8 •< tt, -eo?C8B* s 7 ^ >^ffl*»6 

(DESK <£ * WJWSfll^BRIB* 6 tt*ffl UfcBP»*»flX 
[0 0 7 5 ] v> F l/JUt WKtff* -f HSSBteiiSffi 

3*15-^* FSBi, Fwtcaasn. mew** 



tt, OTB^^.F»«:aesns*»D»iwwi. an 
snas <t *) mwcmoL $ ji/css 2 bsb t , mam 1 t 
W2M%$£ <Dm kr w % n/cg^sp tzmz-zttt* 

tcraw**i^T*i*r*. «WE»i^»<fco«is<o» 

[007 6]«tt#f^B, HuE»2^:»%«RRrS* 

[0 0 7 7 ] ^ wwsawi««#^^ <^ 

[HI] *^OJt«s*»«:flkt>*^-f>Fy'<9 F 

[0 2] H10^-{>Fy<9 F©»lS*8ttlB-rSA: 

[B3] il077^>F l J^7 KDKB«*»?8T"* 

[04] H1©^^>K^9 F©^tW*Bi?8TS 

[0 5] HlO^-f >Fy-^9 F©99e«*Bi?H"i"* 
/c^cd0-C^>€> o 
[0 6 ] #fHB(JC> > F "J v F (DffiO^JSJBJB* 

[0 7 ] *»J§©^^ -f > F y v F ©flfeco^SSJBSS* 

[08 ] 070^7 -Y > F FOate^rtt^^S^i 

[0 9] HTO^-f^FV^f F(D«SJB*SiBJ*i"Sfc 
6t>(D0r^>€>c 

[010] 07CO^^^> F 1 ;^^ F©*Stt«rK^TS 
/c^c7>0"C^>So 

[011] 07©^^-f > F 1 ^? F©»*s«:ei9§-r4 
[012] 07co^^-Y> FU-^7 h(Dgmm&1S»!9iir 
[013] &9Bk<0&3.~ v Y<DW$&*mm-fZ>fctb<D 

0-C^^o 
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[B14] S»(D^7^>K l J^^ KDlBS^aftWf * 
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